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POINT OF VIEW FOR MATHEMATICS EDUCATION,IN MONTCOMERY'CONTY

A provocative activity which.teachers often use with pupils at Various -levels is
that of trying to image what a world without numgerd would be like. .Such a

, world is diffiCua to" .-gine. The idea of number continues to-play an important
role-in virtuallY all a:.ects of our world; and mathematics, therefore,
constituted' a prograt f consideyable importance in the'schools.

4

'As a disq.pline, mathematics is truly the:art nd -science bf abstraCtion.

Srma
gha_racteristic of.the physical,world are 'cony a,into abstracc ideas and

th

\
symbols; ese, re thenma.nipulated th;ough math tiC0 operations to produce
informatiot and th eorems about 1,ess easily observed'itspects.of the world., .ReCent
evIklence supports.the Contention that Ehildreni_s experie6ces with conciete

'\, materials are vital-to later conceptuail development. The school progsam thus,

proceeds ftom.the -concrete'to the Abstract.
-

. .,
..

_

.

. . . .
,

.The Concepts of mathematics acquire greater meaning whet they cari'be applied to'
t

, . .

,the wOrld in whiCH we live. 'Because the variety and extent of matheNatical
applications hee groyal so rapidly in recent,years, it is impoSsibje for any one
perlon to be cdiversant with the entire field. The 'school program must therefeze
beltveloped so that mathematical applications are selected and presented as
efficiently as possible aq with the intent of challenging puliils at all levels to
see mathematics as an independent discipline as well as a tool for the advancement k
of ,other disciplines.

, .

,

The Montgomery County mathematics program is designed atd implemented to take into

account the logical and relatively sequential nature of mathematics. Equ ally .

important, too, is the realization that the rate at which individual students

learn mathematics varies significantly.- The mathematics program is structured' to

encourage various approaches which alrow students to progress at their individual

r-tes.

The pre-algebra objectives range over six areas of mathematics and are arranged

according to 14 different levels oVachievement. Assessmenf measures have been

,
constructed for egch 'objective so that individual progress can be measured in i

'variety of categories. Enrichment actii4ties are available for both the able

student and the student who needs reinfot<ent.

Several options are availalble to the student who has completed the pre-algebra

/objectives. Di'fferentiatdd paths through,a variety of cour4es are available to
the stqdent, as can be seen in the Mathematics Program Patterns Chart, on 'Opge xv

Each 'student has available a.sequence of courses which can be suited to his/her

interegts and abilities.

Computer literacy is addressed at several levels of the mathematics program;
career information is incorporated as appropriate throughout. Consumer applica-

.

tions !are taught asmmathematical skills are developed; the mathematics of
consumerism is further empha$4zed in an elective senior high course.

In general terms,
student to:

instructional program in mathematics should help eaA

Develop basic skills in using the vocabulary and symbols of mathematics

Develop skilts in recognizing common zeometric shapes
xiii

Ia



Develop badic skills ta computing

Develop basic skills in working with geometric shapes

I.

Develop basic skills in measuring, graphing, 'and using tables and charts

Develop understandiqg of the vocabulary, and symbols of mathematics 'I

Develop rstandings necessary foT translating among mathematical ilimbols,
words, an4 the physical world

Develop concepts related

Develop understanding of

Develop understanding.of

i -

Develop an understanding of bEisic principles
laa,thematics,

to common geometric shapes

computation

measurement

Develop linderstanding and basic skills

4?'

related to the sertipt4e of

in problem solving

.Apply the principles- of mathematicarreasoning to the solution of problems

Appreciate -the significane of mathematics in daily living,and its contribution
to our,culture'l heritage `

Use mathematics ad needed in y living

1
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OVERVIEW

PHILOSOPHY 4.

The beginning algebra student is seen on the initiAftrung of-the ladder.
leading to an understanding of the developmental Otructure of a mathe-
matical system. Ihroughout the course,'the development of an ability to
think mathematically is etphasized as the student-is guided 'toward an

1

Appreciation of the orderliness of matisematics. "this appreciation greatly
facilitates the acquisition of skil4s and techniques used to,snelyze and
save both.simple and ciomplex probtflis. .

The study ,of Aigebra 1 affords theAt9dent. the opportunity to organize
histher own knowledge-of mathematicsand to expand skills previouslY.
leafned: Mastery of algebra i9 seen as the,passport for a student's
-jOrney thrOugh the' c9m14.e#ties. of.higher mathematics:

INTENT

.,;t
This guide has ei4A3repared.as an'instrnctional aid for,teachers of. a -..,

first year co sell= algebra. It has been designed'fo:be'applicable to
the Widelr e ofAlgebra 1 programs being offered in the junior And:-

. senior h schools. In this guide, the content. of .the Algebra I program,

has been ivided.into-eleven majOr uñité, Ach.unit organized around stu-
dent pe fOrmance. objectives.. It is, intended that the' performance' objectives

.guidelines for teachers to design'the specific instkuctional prOserve'
graid tomeet the pnique developmental needs of their students.. '

OHONIZATION AND FEATRES

-E'ach of the eleven major units and four enrichment units deals'with the
/development of the skills and concepts of a topic of first year algebra.
' With each unit, the following features are included:

. A list of performance objectives for the" unit, each objective cate-
gorized by level of Bloom's taxonomy (See page'xix.)

A Nocabulary liSt for Ehe unit

A list of key skills for end-of-course testing (See page xxii.)

A list of textbook references for each performance objective

e

Four assessment tasks for each p*erformance objective, Which can be
used for

.

testing or review

An answer key for the.assessment tasks'

A list of entering performance objectives covering skills which
should be reviewed before beginning the unit (Nate: These objectives
include pre-algebra skills as well as siels from prior units.)

. Av list of assessment items for each entering performance objective

1 A/



An answer key for, e entering performance objectives assessments
1

.11
. A list of suggesti ns to the teacher includinethe number of

,

Amstructional days per unit. (Note: (1) The suggested number of' ..,.

instruct,ional days does not include provisions for ree0iew 'or testing.',
(2) Memory aids included in thesuggestions are intended to facilitateN,
retention, nof to take the place of learning the mathematical theory.).

4
A list ot suggisted4minimal, average, and umxiMal objectiverfor
adjutting the course to different levels of student abiliry .

SEQUENCE

In examining all Algebra 1 booki currently approved for use in the county',
it wasttbserved that they each developed the material in kslightly dif-
ferent order. .After much discussion, the unittOof this guide were place#
.in brder so that the study of.linear relations and the 4anguage of algebra
(Units I-VI) would constitUte the first semester of'the course, and'the
development of higher order relations and theit'applications woUld forth
'the central theme of the second Semester.

Many teachers prefer to introduce polynomials, factoring,.and rational
algebraic expressions (Units VII, VIII and IK) befolk graphing and systems
of equations (Units.V and VI). This guide reversesVipt order. It is
left to the Vdividual teacher to decide which sequence is b t adapted
to his/her partidular needs.

KEY SKILLS FOR END-QF-COURSE TESTING

A list of twenty-eight summary skills, the festing of which would be a ineaSure
of the wistery of the Algebra 1 objectives as described in tile MCFS,Pro raM
of StUdies, can be found on pages xxii axd. xxiii. The first fourteen skills
cover the objectives of Algebra Lk; 'the last fourteen cOver the objectiveS ot
Algebra 1B.

In each unit of the Algebra i Instructio al Guide,the key skills pertinent to.
that unit are listed on the page listin the performauce the performance

-objectives for the unit, - I ;.k."

i



LEVELS OF PERFORMANCE OBJECTIVF*
-

Each performance objective in each unit has been classified as measuring
knowledge'(I), comprehen4on (II); or application adcording to

Bloom's.tilconomy. While these classifications are highly, subjetive and
open to intrpretation, they have been included as an indication'-of the

nature of the responses necessary to demonstrate attainment of the object-,

ives.. The follAing list of verbs was-used,in classifying each objecttve.

I. *Knowledge 11- Comprehension Application':

EMphasis: Recall ' Entplu'esis: Grasp of'

Meaning, intent,' or,

relaqnshtp

Amphasis:. Applying
apprOpriace prinpiples

' or eneraliiations%

chooSe from a list
(judgment not
involved)

define (give a
dictionary definition)

fill, in the blank (or

complete)
follow directions
'identify
indicate
label
list
locate (on a map or a

given document)
match
name
select (judgment not

'involved) .

a

crassify
define (Ln student's

own words)
describe
explain
express in other terns
find (as in math)
measure
paraphrase
put in order
recognize
rewrite
simplify
suggest
summarize
Math
add (find the sum)
balance
calculate
compute (using a

given formula)
divide (find the
quotient)

factor
find square root or
.raise to power

multiply (find the
product)

perform operations
.numbers
subtract (find the
.differerLe)

xix

apply
oollect information

(supply correct equation
Or formula).

compute
construct
convert (in math)
draw
determine (ialculate)
demonstrate
derive
differentiatebetween
discuss
distinguish between
expand
express in a discussion
estimate
,find (implies investigation)
interpret

0 investigate
illustrate (give examples
not previously specified)

graph
keep records
locate (information)
make
participate
plan

on predict (from known factors).

prepare.
present
prove (in math)
solve (problems e4ressed

in wotds)
use.
trace (development, history,
-process)

translate



mmt PROGRAM OF kTDIES, OBJECTIVES FOR ALGEBRA 1-

Algebra 1 - Grades 9, 10;11, 12.

Prerequisite: Attaiment of tha pre-algebra olijectives in Elementary and.
Pre-Algebta Mathematics ObiectiVes, Bulletin 285

hoc) 1. year- I credit
.00

Emphasis in. Algebra / is on tpe development of an understanding of the

basic'etructure o algebra related to the real number system; a rttognition

of the techniques- of a*gebra as structures of this sYstem;,facility in
Applying'algebraic concepts and skills;..perception of the role Of deductive.

4s :'.reasoning in algebra; and an appteciatiOn-Wthe'need for'precision of, .

/ language.. .

.

.
.

As techniques are developedL.applications to appropriate, relevant problems -

. are made; e.g.,problems involving pradtical geometrj?, number theory;

weather, air navigation, and money are included. Opportunities for'

-.enriching w4 in greeter depth occur throughout the program'

Algebra 1 is taught as a one-year course or as a two-year course as student
needs indicate; pupil placement depends on a decision made cooperatively

by 'the student, the parent, and the school staff.

Algebra 1-A

Prerequisite: ''Attainment Of the pre-algebra objectives in Elementary and
Pre-fAlgebra Mathimatics Objectives:, Bulletin 285

1411. I semester al credit

Upon completion of Algebra I-A, the student should be able to: .

. demonstrate the usc of the roster, rule, and graphing methods in

**representing sets

compute the value of a numerical expression involving symbols of

inclusion and the order of operations rules

add, subtract, multiply, and divide directed numbers

. apply properties of equality and inequality and the concepts of addi-

tive and multiplicative inverse to solve equations-and inequalities

apply the fundamental operations to,solve open sentences and word

problems involving real numbers

. graph the solution sets of linear equations and inequalities

20



e

add, subtract, multiply, and diede polynamia.ls

factor polynomials compretely

solve equations involving polynomia*
#

solve Word probIsmsitmolving the factoiing of po ynomials

,

Algebia. 1-B

,Prerequisite:- Att+Iiit .of the objeCtive S of Alg Ora 1-A
.

3112 1 semester credit

Upoticn1etion of Algebta41-B, the student should be able to:

. rewrite.alinear equation into slope,intercept foims an4 graph its
solut.ion set

letermine an equatidn of a line

solve a system of open sentences into variables

solve wofd problems involving open sentences in two variables

add,'subtract, multiply, and divide algebraic fractions

wr4e radical expre sions in simplest form
-#

solve quadratic equations

solve equations and word problems involving irrational numbers

Algebra. 1, Parts I and II

3101 (Part I)
3102 5(Part II)

1 year
1 year

- 1 credit per year (9-12)

Algebra 1, Parts I and II, is a two-year program for achieving the
Algebra 1 objectives. This program is offered for students who have
satisfactorily completed necessary pre-algebra objectives but who.need
additional instruction and'time to achieve understanding of olstract
concepts. Textbooks written especially for a two-year program are pro-
yided. The objectives for Algebra 1, Part 1, are those for AlgebrAkl-A.
The objectives for Algebra 1, Part II, are those for Algebra 1-B.

xx.



KEY SKILLS FOR END-OF:COQRSE TEST*

*As identified in the Algebra 1,InAtructional Guide and Ole credit fo,
examinatiOn, the student should be able to.:

4

1. Demonstrate the use of-the roster; rule, and graphing methods in.ci
representing sets

.

2r Compute the value Of-numerical'expression involving symbols of inclusion
'amd the order of operations rules -,.

3, Evauate algebraic exprgssigns and opeh sentences by substituang jor

,Le variable

4. Add and subtract directed numbers

5. Multiplysand divide di14ctea numbers

6. Combine similar terms'

7. Solvelinear equations kin one variable by applying the properties of
equality

8. Solve linear inequalities in one variable by applying the peoperties
of inequality

9. Solve various types of word problems, utilizIng an organized approach

10. Graph linear equations in the coordinate plane

11. Graph linear inequalities in the coordinate plane

12. Determine an equation of a line, given the slope and a point or two
points of the sline

13. Solve a system of equations in two variables'''

14. Solve word problems involving two liAriables and a system of equations

15. Add and subtract polynOMinials

16. Multiply polymonials

17. Divide polynomials

18. Solve linear equations involving polynomials,

19. Factor polynomials completely

20. Solve equations by factoring



21. Solve word peoblems'involving factoring

22. Simplify in algeb.iaic fraction,

Multiply ana divide algebraic alctinns

24. A4d add subtract algebraic fractions

25. Solve fractional equations

26. Write radical expression's in

Solve radical equattons

28. Solve a quadratic equation by
quadratic formula

simplest

4

completing.the square.or applying the

44
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BASIC TEXTBOOKS FOR ALGEBRA I AND THE TWO-yEAR ALCEBEA-COUESE

1. Dolciani, Mary P.; Wootton, glliim; and Beckenbac14.Edgin. Igbra I.
Boston: Houghton Mifflin Company, 1978.

2. Dolciani, Mary P., and Wootton, William. Algebra Structure and-MethOd

Book 1. Boston: Houghton Mifflin Company, 1976. .

a

3. Foster, Alan G.; Roth, James N.; Winters, Leslie J. Algebra One.,

Columbus, Ohio: Charles.B. Merrill Publishing Company, 1979.

t

4. Jacobs, Rus seil. biscoveriiag Algebra I. New York: Harcour_t Biace

Jovanovich, Ing., 1974.
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PURPOSE

UNIT I - SETS

*

,This,unit is designed to i)rovidethe students vitth a'background in the use
'13-f set$._ The emphasis is on the application Of terminologrand set notation
as a building:block fiii'thestudy of elementarypalgebra.. While 'some texts
include:sets4n a unit on'fundamental,Concepts, it has'been Separated'in.
this-gUIde to.provide ashort, initidl unit forthe opening day's of
.school. .

I.

OVF42VIE.I.

r

Fakiliarization with sat notation and the methods7of speditying`sets are
:encompassed in the first several ob)ectivesr Aecognition of 'various tree/
of sets'and set relation:ships is expdtted, as is a knowledge of the
operations.on sets.

SUGGESTIONS TO THE TEACHER

Instructional Days: 4-5
Minimal Course Obj.ectivesi #1-5, 10,-11 .

Average Course Objectives #1-11
Maximal Course Objectivds: ALL

Writing accurate descriptions of sets given,in roster form can be difficult
for some students. .ahe students should be given:a wide range of non-numerical
as well as numeTical sets to describe.

kTphasis should be given to the concepts of union and intersection o sets
since these ideas .are necessary for future Units.

For many studenti;-"thikl, unit

t

VOCABULARY

between ,

complement
coordinate
couriting numbers
elemen'
empti set
equal sets
factor
fin,ite set

graph
inclusive
infinite set
intersection
integer,,

member

4.

a review and should be treated

-natyral numbers
null set
number line
-one-to-one correspondence
'prime factor
prime numbers
real numbers
roster
rule
set

subset
union
universal set
whole numbers

I-1

26

as such.

a



,PRE-ENTRY DIAGNOSTIC AIIITHMETIC TEST

Add whole numbers.'

1. 97
68

Subtract whole numbers.

4. 759
508

Multiply whole-numbers,

7. 80.

32

2.

8.

Divide whole numbdrs.

10. 38 ) 419 11

Add decimals.

13. 11.84 14.
+ 4.95

15. 9.6 + 12.07 + 15.+

Subtraet deciMals.

16. 83%24
15.77

i 1 idecima1s.

23.297

17.

-19. , x 7.7 20.

Divide decimals.

Z2. 8 )-6274- 23.

Reduce fractions to lowest terms.

'. 2425
27

26

507 3. 4284
946 6998

725 6. 50,901
284 26,978

473 843
65 726

12.46 ) 3198 29' ) 11189

7.305 + 8.4,5

26 3.2 18. 38.29 0.7

PA

4830 x .073 21. 0.924 x 34.5

6.9)'3.45 24: .068 333.2

18
27

, 45



Change mixed numbers to improper fractions.

28. 7-.5._

6

7
29. 04-

Change improper fractons to mixed numbers.

27
31.

I
32. 4

,

330. 5
' 4

33.
8

3-

Multiply fiactions.

7 5 5
35. i 3

4

7
9

34.
. fl -g

36. 5 x 2
3. IT .

Divide fractions.
4 3

.
55 .

37 38
7 S-

-r

Add fractions.

2

2 3 4 3
40 5 41. 3 + 7

5 IT

Subtract fractions.

11 1
43.

4.5 2

tr.

-,001

br

3 1
44. 5-g. 2T

1-4 2

5
39. 5 = .

5T8

4 2 . 2-5- +

45.

,,



1. 165

2. 1453'

3. 11,282

4. 251

,5. 441

6. 23,923

7. 2,560

8. 30 745

9. 612,018

1
10. 11

12
11. 69

23

13. 16.79

14. 154256

15. 59.967'

16. 67.47

17. 22.8

C 18. 37.59

19. 67.76

20. 352.59

21. 31.878

22. 7.8

23. .5

PRE-ENTRY DIAGNOSTIC ARITEMETIC TEST AMER Kgy

24.

25.

27 .

28.

4,900

8

9

1

3

3

4

47

anal,

43.

45.

7

30

1
.1-
8
7

'24

5.

29. 34

9

3 . 23
4

32.
7

2
33. 2--

3

34.

35.

35

99

25 1

8
or 3g

11
36. 16

12

175 4
-9----38. Or 19-

39. 27

28

211,
0- or
20

42. 7 _1_

2

1-5

3
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PERFORMANCE OBhCTIVES

1. Identify the following symbols:

2. Statevbethra given number is an element of a ,,givfan set.

C 9

/,
/

01
s

I 9 rj, U9 C ( I)

(II)
gif / .

3. Write a roster for a set when given its rule. /(1,I)
. .

4.

5.

6.

7.

S.

petermine a rule for a set whed given its ros,i. (III)

Graph a given set.on a horizontal number 'line. (III)

List all subsets of a given set. (II) ;

Distinguish between finite and infiniteliets.

Deteimine whether a one-to-one correspondence exists

given sets axe equal. , (III)
. v

(In)1

between two given sets.
ag)

9. Determine whether two

10. Find the intersection

11. Find the union of two

12.1.1 Construct Venn diagrams, -show the relationship between sets. (III)

#

13. Find the complement of a ogiven set1

of two: si yen sets (III)
/4

give* se,s.

Minimal

#1-5, 10, 11

KEY SKILLS FOR 4D7OF-COURSE TEST/sIn

1. Demonstrate:the use of the roster,
represent* sets.

(III)

Average

- 11

rule and graphing methods in

Maximal

All

.1*

*."
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UN:IT I -,SETS

TEXTS (BY =THOM

Objecti.z.

Dolciani
et al
(1976)

e.lciani

et al
(1978)

Foster/'
et al

Jacobs

(1974)

Keedy
et al
(168)

Payne
et al
(1977)

Sobel
Banks
(1977)

Travers
et al

(1977)

.1
X 21-26

168-171

r i ,
*L''')

39-42
471-474

536
11,13

107,108
1 2
'''''''

1-5
30-133

2 17 26
.
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3 ....-
- 24-26 4 , 1-5'

4 ... 24-26 4 3-5 474 1-8

. 5
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27-30

58
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18
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,
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5-7
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8 33 ...... ....

.

..... 490 .... 17 6-7

9 258
,

25
.
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r
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v

1-7
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PERFORYANa IVE I-1

Identify the following symbols: 0, E, (M.} u, n.

144ch of the following statements.
is 'incorrect?

A. /1, 2 21

B. 2e l, 2 33

C. 13 e /41, 2, 3.1

D. ia, b, 0 /1,

Answer

lc) Match each of the following
symbols with its description.

is a subset o

is an element'of

union

intersection .

(1) u A.

(2) c B.

(3) E C.

D.

1-9

Place one of the symbols

0, ef L6 Nc:, in
the blank to make each
statement true,

(1) 3 tip, 2, 33'

,(2) .131. l,2,3J

(3) tl 2 3] £3, 1,

(4) b, c3 lc, d,

23

el

h df -the following
symbols with its description,

(1) A. the empty set

(2) 0 B. is not equal tO

(3) 0 C. is a subset of

(4), e D. is au element of L

23

el

23

el



PERFORMANCE OBJEIVE 1-2

State whether a given number is an element of a given set,

a) Place either e.or t in the
blank to make each statement
true.

(1) 3 t 2, 33

(2) 1 . ,fprime number4

(3) 0 {natural lumbers3

4

c?, Given the following:
0 E fwhole numbers}

(2) 0 0 (natural number3
which of the following,
statements is correct?

A. only #1 is true

B. only #2 is true

C. both #1 and #2 are true

D. both #1 and #2 are false

Answer

b) Which of the following is
false?

A. 3 efodd numbered

d)

13.1, 4.4prime numberi

C. 0 Ocounting numlArej

D. Rockville f Ecounties in
the state of Maryland}

Answer

True or false

(1)' 1 elprime numbers]

(2) 0 tbatural number4

I c
(3) 37 e Lwhole number4

(4) S'e fwhole numbers
between 3 and 83



PERFORMANCE OUSECTIVE 1-3 .

1

Yrite a ro ter for a set when given its rule,

Write-the roster for,fstates
bordering Washington, D.C.3,

Answer

c) Write the roster fen. f whRle
numbers between 1 and 2 S,

Answer

S.

b) Write the roster for fgrade
levels.in this school).

Answer

Which of the following is the
correct roster for {positive
integral multiples of 5}

A. 15, 10, 15, 20,

B. f5 10, 15, 20

C. i0, 5, 10, 15, 20,

D. 9 f139 4t5- , .}
Answdr



PERFORMANCE OBJECTIVE I44
4

Determine _4 rule for a set when given its rosier,

State a'rule that describes
the following s.t: 12, 4, 6,

Answer

c) State a rule that describes the
.following set { 2, 3, 5, 711

Answer

1-12

State a rule that describes"
the following set:
iJanuary, !lune, July3

Answer

d) Vhich of the following best,
describes the set fl, 3, 5,

A. fodd nUmbers less than 81

3?

B. (odd numbers greater than zero3

C. 'Odd numbers between zero and 8i

D. None.of the above

Answer

3 6



PERFORM/010E OBJECTIVE I-5.

Gtaph t given set on a horizontal number line,

A) Graph 110 3, 5 on the
'number line,

.Answer

+:7

0 Graph {real numbers between
0 and 4) on the number line.

Answer (

4

1-13

b) Graph /whole numbers between
1 and 33 on the number line.

Answer'

tit

d) Graph /counting numbers between
-3 and 51 on the number line,

Answer <4 i 4 # a>

11.



IList all subsets.of a given set,

PERFORWCE OBJECTIVE 1-6

a) List all,the subsets of
(1, 2, 3.j,

Answer

b) The set fa, b, cl has
subsets,

A. 3

B. 6

7

D.

Answer

c) Which of the following sets is d) Which is not a. subset of

not a subset of {1, 2, 3] ?

A. /32 13

B. 4`.1, 2

C. 103

D. l, 23

Answer

38

(whole numbers}?

A. {natural numbers}

B. (2, 4, 6, 8, ...I ,

C. {1, 1, 2 3 8 13, ...}

D. {real numbers}

Answer



044

PERFORMANCE OBJECTIVE 1-7

Diatinguish between finite and infinite sets,

State whether each of the following id finite Or infinite,

a) btudents in this school]

p) (real numbers between 2 and 1)

c) /grains of sand on the bitach
at Ocean City, Maryland'

d) [2, 4, 6, 201

e) fwhole numbers between 3 and 4,3

tfractions between t and 13

ii

1-15

3 9

Answer

*-



PERFORMANCE OBJECTIVE 1-B

0.

Determine whether a one-to.one correspondence exists between two given sets,

a) Write a set that could be in
a one-to-one correspondence to
/even numbersbetween 0 And 101.

b)

Answer

Which of the following sets coulk
be in a one-to-one correspAmdence
withliwhole number multiples
of 3 between 0 and 3.01?

A. ia,)b, el

D. la, b,

Answer

3, 4,

c, di

c) Which of,,the following sets could
be in 'a one=to-one correspondence
"withO, Al Cis

A. il$ 2$ 33

B.

C. 133

D. Note of the above

Answer

d) Which of the following diagrams
shows a one-to-one correspondence
between the two sets?

A.

,

Answer



PERFORMAgCE OBJECTIVE.. 1-9

6ittermine whether two sets are equal.

a) Which of the following 'sets
'is equal to f letters in the
mord that ?

A.

'B. I letters in, the word hats

C. b, c,

D. { a, b,

Answer

c) Which of.the following sets ts
equal to iprime actors of 12 ?-

oo.

3, 4, 6, 12i

B. /2, 31

C. fis 20i
D. 12 3, 6'3

Answe

1-17

Wtite a set which is, eqUal to
.

letters in the word Mississippi

Answer.

6

d) Which of the folloWing sets is
equal to the set IA, Cx E}

A. 1 1 , 2 , 3

B. .:tc, Ex A}

C. Os A, 73

D. All of the above

Answer,



gERFORMANCE OBJECTIVE -10

Find the intersection of two givep sets,.

a) peteraine the interjection of
2, 3, 41 and 3, 4, 5; 6S

Answer

4

b) Given:

then A n B

c) Given A = /1, 3, d) Given I = 11, 2, 3, 4, 51

B = 4.12, 4, 63 J =12, 4, §1

then A. n B = K = Li, 3, 53,

then I n J =
,

j n K

and (I n J) n

-a

1-18

4

q '



I rind he union of two given sets.
,

Given: 1 2 3, 43

then A B =

3, 4, 5, 63

A. 13,

B. tl, 2, 3, 61

C. iI,, 2 63

0

c) Given: A al 13, 17., 23, 293

B = {prime numbers less
than 25 1,

find A U B.

Answer

d)

1-19

Given: A letteis in the
word 122t

flettets in the
word shoot 3 ,

find A. U

Answer

Given: A = / 4, 8, 12, 16.3

B = (8,

%-
then A U B =,

16 245,

A. 8, 161

B. £4,. 8 8, 12, 16, 16

C. 1.4, 8, 12, 16, 24

D. 0



PERFORMA:NCE OBJECTIVE i -12

Construct.Venn diagrams to shdw

//"

t relationship between Sete,-

1/1

a) Construct a Venn diagram to.

show 4 n B.

Answer

Construct a Venn diagram to
show ACE.

Answer

1-20

b) .donstruct a Venn diagram to
showAnB:w0.

Answer

.1%

d) Construct a Venn diagram to
show A U B.0 .

4 4

Answir.
)



ft

PERFORMANCE OBJECTIVE 1-12 (continued)

Construct Venn diagrams to show the. relationship between sets,

e) ConstructaVenn diagram which
show the relatiopship between
the following sets.

A 41, 2,-3, 4, 5, 6]

B 44, 5, 6, 71 8, 93

C "2-4, 5; i; 10.1

U. 41, 2, 3, 4, 5, 6,

Answer

k. I 2 1

tr.



..FEAFORMANCE OBJECTIVE I=13

Find the complement of a given set

Given that A c (who
and A = (even whole n
find the complement of A.

numbers)
rs),44 ""

Answer

c) Given .that A C /real number4and

A c {positive real number4 , find T.

Answer

1-22

46

c (whole numbers)

A = {positive and
negative whole
'numbers);

find the domplement of A.

Answer

Given:

find:

<1)

(2) 137

(3*,

(4) i5

2

6,

A 22;

B = fl

C = /2, 3,

.D =



Ailswers

1. C

b) 1.

2. C

Al.

2..

3.

4. n

c5 1. C

2. A

3.

. 4. ,D

2.

3. 1

B

c) C

d) 1. F

2. T

3. F

4. F

-*

3. a) 1 Maryland, Virginia

b) answer varies

c) 0

d) A

5.

a) leven numberS.between
1 and 23

b) (months of the year
beginning with 33

c) lprime numbers less than 10}

d) B

c)

2 4

0 1 2 3 4 5 6.

2 3 4 5

6. a) [1, 2

12i 33

13} /2, 3]

b) D

c) C

d) D

7. a) finite

b) infinite

c) finite

d) finite

e) finite

0 infinite



ANINSEE. (continued)

set of 4 elements

b) A

c) A, B

d) D

a) B

b) po

c) B

d) B

10. a) 3, 4

b) ic d3

M

2, 4 3

2. 0

3. 0

d)

12.

7, 11, 13, 17, 19, 23, 291

b)

d)



Answers (continued)

12. (continued)

e)

13. a)

.b)

todd whole numbers

fells

UNIT I - SET§

c) 10 negative real numbers3

d) 1. 11, 3,

2. f2, 4,

3. 11, 5

4. [4, 5

5,

6,

6,

6,

7,49i

8, 101

7, 8,

101

9, 10

1-25

4 9



UNIT II - PUNDAMENTAL CMICEPTS

PURPOSE

This unit serves as a foundation for the development of elementary algebra.
Through mastery' àf the symbols, terminology,'and computational conventions,
the students are prepared to use the language of algebra.

OVERVIEW

Computations involving order of operations and symbols of inclusion rules
are stressed. These skills are applied to the evaluation of algebraic
expressions for specific replacements of the variable. These two concepts
are then%integrated into the translation of word phrases into algebraic
expressions. In this unit and subsequent units, open sentence refers to
both equations and inequalities. The word coefficient refers to the numeri
cal coefficient.

SUGGESTICNS TO THE TEACHER

Instructional Da*: 6-7

Minimal Course Objectives: ALL
Average Courge Objectives: ALL
Maximal Course Objectives: ALL

The concepts of sets developed in unit one should be extended to include
the ideas'of domain and solution set.

The parallel between the strategies of learning algebra and learning a
foreign.language is helpful.

An analogy can be made betWeen the u§e of punctuation marks in English and
the use of symbols of inclusion in'mathematics. Mhemonic devices and other
memory aids tan be used to help 'students retain some key ideas (example:
Lly Dear Aunte.A.ally can help students remember.that multiplications and
divisions.are performed before additions and subtractions in the order of
operation).

VOCABULARY

algebraic expression
base
braces
brackets
coeffiCient
constant
cube
difference
domain

'equation

evaluate
exponent
factor
inequality
'number

numeral
numerical expression
open sentence"
parentheses
power

If

product
quotient
replacement set
simplify
solution set (truth set)
square
substitution
sum
term
variable



UNIT II - FUNDAMENTAL CONCEPTS
A

ENTERING PERFORMANCE OBJECTIVES

1. Compute the value of an arithmetic expression using the order of
opera4ons.

2. Compute the value of an arithmetic expression containing symbols of
inclusion.

3. Place the proper symbol, < or =, between two numerical expressions
to make a true statement.

4. Simplify arithmetic expressions containing exponents.

Assessment Tasks

1. Simplify each expression:

a) 27 - 5 3 + 24 f 3

1 .1
b) 18 + 16

c) 25 4 + 20.* 4.
3

d) 5. x 8-1 2 + 3 x 6

2. Simplify each expression:

a)

b)

c)

d)

a) 17 + + 14) 2] - 9 a)

b) 19 3 - 10 3 b)

4 + 5

('( 13 + 20) s 5] + 6 22 c)

.

d) 7 {(51 - 27) 1(2 (9 + 3) ]} d)

. Insert < , or = to make a true statement:

a) 4 0 0 + 4

b) 18 + 26 x 6 + 11*x 13

2 7 - 4

c) 10 + 32 42 + 8

d)
429

7 x 6
3



EF4TERING FEEPORMANCE 084ECTIVES

Assessment Tasks (continued)

4. Simplify each expression:

a) 22 + 3 2 a)

2 - 26

b 214 'yr 22 2 b)

c) 2 33 2 32 3 2 + 5 0

d) 63 32 . 22 4. 7 d )

1.



,

MI= II - ETNWENTAL CaLCEPTS

ENTERING PERFORMANCE OBJECTIiES

Answers

1. a) 20

b) 44

c) 35

d) 38

2. a) 19

d)

a) 1

-b) -33

e) 32

d) 13

i



PERFORMANCE OBJECTIVES

1. Identify the following:

a) Factor
b) Term
c) Coefficient
d) Expedient

2. Compute the value of a
rules. (II)

3. Compute the value of a
inclusion. (II)

numerical

numerical

e)

f)

g)
h)

Base
Power
Variable
Consfrnt (I)

expression using the order

S.

expression punctuated with

of operations

symbols of

,4. Evaluate algebraic expressions when given numerical replacements

the variables. (II)

'5. Place the proper symbol (,== ,

to mAke a true statepent. (II)

6. State the

7. Translate

for

(between two numerical expressions

number of terms in a given algebraic expression, (II)
,/

word phrases into algebraic expressions. (III)

8. Determine th solution set of an open sentence by replacing the variable
with elements of a given domain. (III)"

.Mintaaf

All

KEY SKILLS FOR_ END-OF-COURSE TESTING

Average

All

Maximal

2. Compute.the value of a numerical expression involving symbols of

inclusion and the order of operations rules.

3 Evaluate algebraic expressions and open sentences by substituting for

the variable.

11-6



CROSS REFERENCES

um I/ - UNIMMEICAL CONCEPTS

TEXTS (BX AUTHOR)

Obiective

-lciani
et al
(1976)

-Dolciani
et al

(1976)

Foster
et al

Jacobs

1974)

Needy
et al
(1978)

Payne
et al
(1977)

Sobel
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(1977)

etallr
(1977)

7-8

,

11031
52,59.

'14,67,69

284,292'
10-11

77

7,10,62 12,61 20,72,78
-155157

10 11-13 300'39 10_13 16

82

mil
13

.

20

2
.

9-11
-- 10-13

16

82
Ell

13-14 20,22

4-5 32-33
6-7114
303. 33 ION 10 67 69 13-14 70-74

203-205
,

- J8 21-22 118 39-42 31-34 Ell 32 24-25

101
,

59 1111 69-70 270-271

IIII 200-20

7

.

20
7-8

32-33 5, 14. 18-19 46-47 94-96 141-144 ......

8 18-19 34-36 -- , 93-97 --- 12-14 12-13 24
1
26

9
82

262-263

44



CROSS REFERENCES

UNIT II - FUNDAMENTAL CONCEPTS

#

TEXTS (BY AUFFOR)

4

t

17-77-Dritt1121'
Objectives e

Part, I 7,'77
-It.: :

174Met-1II -'77

Jacobs "

(Part I)
(1976)

Jacobs

(Part ri)
(1976)

Johniion
malta.1)

(1977)

Johnson
Atha
(1077)

-

8,23,59,106
346,350

( , _
--68 8,24,31

-198-

17,74130-131

189,195
212-213

2,3012-13
19,50,171

175-176

,

2 100-101

...

%...._-/

.

4

9-10. 16

*

49-54
150-154 1 13

3
41"

/ 100
_

--- ...... ......
149,159
,162,167.

,

---

4 8-9

4

.

.4_4
440-441,

8,9
4

.._

5

,

41-42
120

%. 5-6 89 84 227-240 ---

6 106-107 68 31 - 44_ 171,182 133

7

,

14,21 56

........___,1212:1211...._

r

112,115,118
121,125

-

---

.

190-204

*

11

124-125 34-35s 91-93

(11101/ '

7g-81

V

176-179 15

5 f3

11-8



PERFORMANCE OBJECTIVE II-1

o00

Identify the following: a) factor d) exponent g) variable

b) term e) base h) constant

c) coefficient f) power

The coefficient of x in 3x + 2y
2
+ 6 Use

the

1.

B. 2 2.

C. 3.

D. 3 4.

Answer 5.

6.

2
the expressiOlt 3k + 7 to answer
following.

The coefficient'is

The'exponent is

The variable is

The constant is

The base is

The power of the base is

c) Which of the following expressions, d) Which of the following expressions

contains an exponent of 2? contains a coefficient of 1?

A. x + 2 A. x,

B.

C. x2

D. None of the above

Answer

B. x +

C. x
3

D. All ofthe above

E. None of the.above

Answer



PERFORMANCE OBJECTI( E', 11-2 .

Compute the value of a numerical expression using the order of operations rules.

4mft.

- a) Simplify the following expression
20 + 2 - 20 4- 10.

A. -1

B. 8.

C. 20

D. undefined

Answer

Ise

b) Simplify the following expression
28 + 0 4 - 10 x 2.

A. 8

B. -6

C. 36

D. 13

Answer

c) Give the first step in simplifyins d) Simplify the following:
16 + 2 x 10 + 13.

A. Add 16 and 2.

B. Multiply 2 "d 10.

C. Add 10 and 13.

D. None of the above

Answer

1. 8 4 + 3 x 2

Answer
3

2
2. 7 x 2 - 2 x 2 4 + 2

Answer

3. 2 + 3' x 52

12 x 3 4 ,+ 2

Answer



PERFORMANCE OBJECTIVE 11.'3 , 4

Compute the valub ofx4 numeriipl expression punctuated with symbo

inclusion.
=4.

ASSESSMENT TASKS

a) Simplify 36 + 4

A.

B.

6.

D.

1 + (12-8) x b) 4(7 + 9) means

72 A. Multiply 4 t,imes 7; then add 9

76 B. Add, 7 and 9; then multiply by 4

360 C. Either of the above

400 D. None of the above'

Answer Answer

c) Insett symbols of inclusion to d) Simplify.

make each statement true.
1.

1. 2 + 3 x 4 - 2 = 8

Answer
2.

2. 5 + 6 - 4 x =.11

Answer
3.

3. .3 + 4 - 6x0= 0

Answer

4. '6 + 5 x 3 - 7 ± 13 = 2 4.

Answer

[9 x (11 4- 3)j 60

An4w.er

13 + :99 - (13 x 7 7

Answer

(5 x 7) + (40 2)

7 + (16 4)

Answer

4 x (36 ÷ 3)1 + 2
5
if

(56 7) x 3 + 1

Answer



PERFORMANCE OBJECTIVE 11-4

a

Evaluate algebraic expresaions when given numerical'replacements for the

yariaUaes.

a) Find tip value of ,each expression b) Find the value of each expression

if a = 1, b.= 2; c = 12,, and di-- 0. if a = 1, b = 2,'e 3, x = 12,

1. 5a + 3b

Answer

2. 3b3 + 3c

Answer

3. [(a + b)(b + c)ld

Answer

4. b*+ c
2a-b

Answer

c) .Find the.perimeter of a rectangle d

'whose length is 7.3 meters and
width is 4.2 meters.using the
formula P = 21 + 2w.

Answer

a

6 )

y = 0,, and z = 1/2.

1 . - a
be + a

Answe,r

MR

Answer

3. (2b :4- 1)2(a + c)

e,

Answer

4. ay + x bz

Answer

Use the following two formulae to
find equivalent temperatures:

=,9/ C + 32°

C = 5/9 (F 32°)

1. C = 20 F

2. F = 95, C =



PERFWANCE OBJECTlyE

it
-

Place . the proper symbo1" between two numerical expressions to make a
true statement.

4.

Replace each with =, > to make each statement true.

a)) 10 + 2 10 + 1,

2

Answer

3 1/3
-,

Answer

_2_4-.1 3/9i

c.) 1/2 7 1/3

Answer

d) 11 x. (6 ± .7) x 5

,

Answer .

e . 50-+--2 ? (16 i- 4) 2

Answer

f) (9 + 45) 18 + (72 ="9')

a
Answer

1=1

\.



Ik

PERFORMANCE OBJECTIVE 11-6.

4

State the number of terms in a given algebraic expresibn.

State the number of terms in each expression.

xy - wz

Answer

b) 4(3xy - 15)
73

Answer

Multiple-choi-ce.

y) + x

bc

Determine the number of terms in the following expressions.

ab - bc.
yz'

A. 1 - A. 1

. t

B. 2 B. 2

4 C. 3

D. D. 4

.Answer Answer

t.

6 2



PERFORMOCE OBJECTIVE 11-7

I

,

, . r

Translate word phrases into algebraic expressions.

Match each word phrase with the Choose the open expression which

.correct algebraic expression. , describes the woid phrase, "One

, less than twice the number of

I., sam bf two. xy field goals."

numbers
B.- p/q

.2. difference of
two numbers C.

A. 2n

B. 2n + 1

3. 2prodtict'ortWo P. s A C. 2n -

f'numbers -

4. quotient ot two
numbers

D.

Aniwer

/

For each word phrase, write/an algebraic 'pxpression..

cY the sum of five and tyice w

Answer r*

'three more than the product o;seven and t

Answer

,41^

e) the quotient of x and seven,.decreased by five
1.

Answer

fifteen decreaSed by n

,. Answer

0 6 less than x

Answer

a aa

II-1563

4



' PERFORMANCE OBJECTIVE.IIr.8

vs

DAtermine the solution set of anNuen sentende by replacing the variable with

elements of a given domain.

Using the domain /1

equ4tion.

2x4 1 = 11

Answer

4, 5, 6, find the solution s'et of the

b) 1/2x 4 = 10

Answer

- 1 < 7 2x + 3 x + 4

Answer Answer

6 4

11-lo



Artwers

c)

d)

'UNIT II PI.ThilUXENTAL CONCEPTS

D 4. 1. 11 6.

1. 3' 2. 60

2. 2 3. 0

3. 4. undefined

4. b) 1. 5t
7.

5. x 2. 324

6.
,

2 3. 100

C 4. 143

2. a) 15

c) B

d) 1. 22

2. 56

7

3. a)

b) B

c) 1. 2 + 3 (4

2. + { (6

3. (3 + 4 -

4. [ (6 + 5)

d) 1. 2. 1

2. 21

3. 5 6"

4. 10

- 2) = 8

4)x31.11

x = 0

x 3 - 13 = 2

R517

8.

0.

a) 2

b)

c) B

d) A

a) L 1.

2.

3.

4.

b) C.

c) 5 2w

d) 7t + 3

e) 2C
5

7

.f) 15 - n

g) x 6

a)

b) 0

c) 3

d)



UNIT III - REAL NUMBERS: PROPERTIES AND OPERAJTONS

6 PURPOSE

Unit III provides the students with an introduction to the rules and
properties that govern the language of algebra under.the system of real
numbers.

These properties are integrated with the. basic operations on directed
numbers to prepare the student to solve open sentences. These ideas Add
to the base upon .Which the course will be built.

OVERVIEW

A working knowledge of the basic properties of real numbers is an expected
\..,autcome. In a minimal or average course,.emphasis should be placed on the

applications of these properties; while in a maximal courie, a more compre-
"hensive understanding of the theory should be streised.

Computations with direCted numbers are reviewed, and the concept of absolute
value is introduced. It is mandatory that all students demonstrate minimal
'competencies in working with directed numbers before proceeding to the
next unit..

SUGGESTIONS FOR TH1 TEACHER

Instructional Days: 8-9

Minimal Course Objectives: #4-11, 13
Average CourSe Objectives: ALL
4Sxima1 Course Objectives: :ALL

Most texts relate real numbers to the horizontal number line. The concept

of operations on positive and negative numbera Cat also be illustrated by
examples dealing with up and.rlown,gadloss, right and left,
above'and below, north, and south, east and west, or vod and bad.

.The term direCted number ia used in this unit instead of real number to
emphasize the positive-negative aspepts without restricting problems,to
integers or involving irrational numbers.

The intention of Objective 3 (identify irrational numbers) is that the
student realize there exist some real numtters,which ate not'integers,
fFactions, terminating decimals, or repeating decimals and that students
Will be able to give SOME examples of irrationals, such as /7, ir ,

.12345678920, ...

It is important to stress absolute value and its use in addition and sub-
traction of directed numbers.

Some tricks to help students remember the rules for multiplying,and dividing
directed numbers, may be useful. One se trick.ifivolves uting the idea of



-"good" to represent positive numbers and "bad" to represent negative numbers.
Hence, the product of dnegative nUmber and a positive number could be
remembered by the saying: "If bad things happen to a )400d person, that's

bad." Similar sayings are possible for the other permutations.

It is important to realize that the subtraction sign, negative sign,
opposite sign, and opposite of a sum often are difficult concepts for
students to understand.

Fractions,and decimals can be reviewed by including them in practice
problemg.

VOCABULARY

absolute value
additive identity
additive inverse (opposite)
associative property of addition
associative p.xoperty of

multiplication
axiom
closure property of real numbers

commutative property of
multiplication

distributive property of
multiplication with respect
to addition

integers (Z)
rrational numbers (Ir)

l'ike terms

magnitude
m4ltiplicative identity

murtiplicative in erse (reciprocal)
multiplicative pro erty of zero
non-terminating, n -repreating

deamals
postulate
property
rational numbers (4)

real numbers
reflexive property of euality
repeating decimals
similar terms
substitution principle
'symmetric property of equali
terminating decimals
transitive property of equality



UNIT III - REAL NUMBERS: PROPERTIES AND OPERATIONS

ENTERING PERFORMANCS OBJECTIVES

4,

1. Add, "subtract, multiply, and divide directed numbers.

2. Evaluate algebraic expressions.

Assessment Tairs

1. a) -21 + 5 a)

b) 9 + (-3) b)

c) -7 (-11) c)

d) -5 4- (-32) d)

1
e) -6- (-3-) e)

2 2

1 1
f) 7.- - 9-

2 2
f)

g) 300 - (-200) g)

la) 3' - 12 h)

i) (-0.25) (-8) i)
j) ".7 (21) .j)

k), (-2) (31 ) k)

1) (-2) (-5)- (-3) 1)

18 (-2) m)

n) (-26) 4 (78). n)

fr
) (-12) 1, . o)

5 _9
P) .(- ( P)

1

2. If a n = 7, t = 10 and m = -3, find the value o

following: a a + t + 4 a).

In
+ n

b) a2 + n 2 + 1
b)

a 2

c)
a - m2 c)

-2n2

d) --mt2 d)

2

111-3

each of the



P`

i)

"."
UNIT )111 UAL NIMBUS:

ENTERING pERFORIWCE 033JECTIVES'

Answers
....1111110.1

b) 6-
?) ..

-

e) 3

f) - 2

g) . SOO- ,

h)

1) .2

j),3 -1447

13
4

2. a) 4

1
7

-150

411

I'

PRWERTIES AND OPERIgiONS

111-4
69

as
44,



UNIT III - REAL NUMBERS: PROPERTIES AND OPERATIONS

PERFdRMANCE OBJECTIVES

1. Determine whether a given set of numbers is closed under a given
operation, (M)

2. Identify the following properties:
4

a) reflexive property of equality

b) symmetric property of equality

c) transitive property of equality

d) commutative (4)

e)s commutative (x)'

f) associative (*)
6

^
g) associative (x)

h) distributive property of multiplication with respect to addition

i) additive identity

j) multiplicative identity

k) additive inverse

1) multiplicative inverse

m) multiplicative property of ze o

n) substitution principle

3. Distinguish between rational and irrational numbers. (III)

4. State the absolute value of a given real number. (II)

5. Add directed numbers. (II)

6. State the additive inverse (opposite) of a given real n (Ii)

Subtract directed numbers. (II)

8. Multiply directed numbers. (II)

9. State the multiplicative inverse (reciprocal) of a given real number. (II)

10. Divide directed numbers. (II)

a



11. Simplify mathematical expressions inyolving directed numbers. (II)

12. Simplify numerical eXPressions containing absolute values. (11)

13. Simplify algebraic expressions by combining similai (like) terms. (II

Minimum Average Maximal

#4 11;13 ALL ALL

KEY SKILLS FOR END-OF-COURSE TESTING

4. Add and subtract directed numbers.

5. Multiply and divide directed numbers.4.

6. Combine similar terms.

Ii

111-6

4

a



UNIT III REAL NUMBERS: PROPERTIES AND OPERATIONS

CROSS REFERENCES

TEXTS (BY AUTHOR)

01,

"Objective

bcaciani

(7t9.7V.

Dolcian4-)Foster

(7;7733).

et al

Jacobs

(1974)

Keedy
et al
(1978)

Payne
et al
1977)

'Sobel

Banks
(1977)

Travers
et al'
(1977)

37g8

52-54 -. . 49-50
56-59

470,472 29-31
448-452

19-20 34

6748-94
0

71-74
98-105

38, 40,
47 - 49

52-56
61-66

19 21

65,70
500

26_28T

41,56
60 113

122

19-24,28-30
33-3440-41

qi.'qa
.11...-1"

56

1151-116

. 3 386-390 4011406 335 30-33 389-393 22 40-44 13-16

4 39-40

42-45

76-79

64-75,
92-97

63, 89

58 -

25-28

43-51

54-56

57-60

42

45-47

'69-70

73-76.

3,7

148-4Q

30-33
38-405

6

__.

38-40 71-75
42-97

,

52-55 57-60 41-42 33-34

.67-68

34

7

'1

52-55 119-126 69 _ 72 72-76. 64-67 51-53 86-88 42-45

.63-65 98-107 89 - 91 56-65 68-72 55-56

,..-----...........---

77-81 .

38-39

46-49

9 70-72 104-10? 91 _ 93 77-81 73-75 60 56

1,0 78-81 130-136 -- 77-81 73775 60-61 88-90 50-52

11 55,

.

101

i

9 - 50 0
,
86 ....... --- .82 66

6S-70

12 40 76-79 -- 25-28 --- 43 78 17-18 .

13 .101-103 58-63 49 -,50 64-71 76-79 64-69 61-64 78-80

=11.



UNIT III - REAL NUMBERS: PROPERTIES ANIS OPERATIONS

CROSS REFERENCES

TEXTS (BY AUTHOR)

Objectives
ililhAim

.

part I - 77

41-,.. ..
e a

Part II

Jacobs
miwt I) I(Part
(1976)

Jacobs
II)

(1970

to son

(Alta+)
(1977)

o son

(PgtaiI)
(1977)

_

1 157-160 .... ... 29,33 .... ...

2
.

lei=iN
162-1680173

,246-249

13-15, 7-8
22, 25

20-23
26,33

29-42
104- 106

112-116 ---

3 342-343 355-356 27 47 .
260

261 10-11, 16 228. 2 128,136 30

.

236-240 16-18 234-242 --- 140,149 ---

6 240-245
,

7-8

4

.218 29 136 ---

7 250-252 19-21 294-298 --- .128-146 ---

, ,

8

-.

264-266
,

270-272
22-23 266-271

,

---. 128-146 ---

9 90

278-281
25-26 70-71

308

33 128-146 ---

10 276-277 25-27 311-312 128-146 ---

11

,

252, 272,
277,268-269

23
V --- -128-146 ---

12 261 11

1

229 2-3

S

107-109

g

---

.

13 , 273-275 38-40 31,126
284,301

#

189-191

l

107-109

-

21

44

7 3

111-8

4



l'ERFORMANCE (WE E

Fet'ermine whether a given set of numbers is closed under a given operation.

Determine whether the given set is closed under the given operation,

110110.1.1....

a) /1 2i , addition

b) 10, 1 , multiplication

c) /2, 4, 6, division

Under'which operatioh(s)

! d) iO, 2 4, 6 3

e) f3, 6, 9 12 ...3

f) iIntegers3

MINIMINIM11,11[

0-, 2
) are the following sets closed?



#;

0

2 a

PERFORMANCE. OBJECTIVE 111-2

.

Identify the folawing properties: ceflexive, symmetric, and transitive;

commutative property of addition, commutative property ofippultilaiication;

ssociative property of addition, associative prdperty of'multiplitotion;

distributive property of multiplication with resi*ct to addiTtOn;"

(1).

dditive inverse, multiplicative inverse; multiplicaiiye pioPerty of ierO;

substitution principle; additive identity, multiplicative identiq.

Match each property with the appr?pr4te examRle:

N

1. If 5 + 0 = 5 then 5 = 5 + 0 A. 'Substituiion principle

2. 5(x + y) = 5x + Sy B. Commutative,propekty o ,

addition 1
.

3. 4r + 3) 19 = 19.(r +
.......--

.

.
. C. Commutative property of,

4. x + (7 + 6x) = x 4,*(6x + 7) multiplication
1

"

5. 97 (100 +4) = 97 (1oly D. '.Symmetric pr.operty. Of #

equality

E. Pisstribu,tiVe',property of

multiplitation with r.espect

to additiO,

I .

b) State algebraically the following properties:

0 11

1. Associative prollerty oipaddition

2. Transitive property of equality

3. Multiplicative ideritity

44.

s 49

A

;



PERFORMANCE 00ECTIVE 111-2 (continued)

Identify the following properties:' re,flexiye,' symmetric, and transitive;

Commutative property of addition, commutative property of multiplication;
aasociative.property"of addition, associative property of multiplication;
distributive property of multiplication with respect to addition;
additive inverse, multiplicative inverse; multipliCative property-of zero;
substitution principle; additive ,identity, multipliative identity.

Name the property which justifies'each step in the following:

I. 16 + (27

2.. 16 + (14

3. (16 + 14)

4. 30 + 27
).

+ 1,4 = 16 + (14 + 27)

+ 27 (16 + 14)

+,27 =.30 +27

. 57

'For all real numbers a and b:

[(a + 3) + 5] +"b
,

[a + (3 + 5)] + b

1. (a + 3)
,

+ (5 + b

2. =

3.

4. =

5. =

(8 + a) + b

8 + (a b)

WO

A



.4

PERFOiMOCE OBJECT VE

Diptingu.ith between rational and irrational numbers,

or, false ?

iirrational numbersiC:trational numbera3

2. /irrational' numberslc:freal numbersi

3. foj firrational numbez)-83

4. fintegerisid= iirrational numbers;

Identify each number as rational (Q) or irrational (Ir)

) P

c)

d) .15

.12112111211112...



PERFORMANCE OBJECTIVE 111-4

State'the absolute value of a given real number,

SimPlify:

dj 1-28.5

b) 10 1=

ej 11.8 1=

dj True or false7

14 The absolute value of a negative number is positive,"

2. The absolute value of a positive number is negative,

3. The absolute value of 0 is 0,

4. The absolute value of a positive number is positive,

"`"10



PERFORMANCE OEJECTIVE 111-5

1

Add directed numbers,

Add each of the following:

2. -28 3. -28 4. -15

-36 0 +42

b) Ada, each of the following.:

+27 + (-9 + -13)

111. 2. -7.5 -4- 8 8

1
3. -5--

4

4. -6 + -4

c) True

1.

or false?

-6 + -9 = 15

. 2. 9 + -3 > -6

3. (-3 + 4) + -1 = + -(4 + -1)

4. 5 + -3 > -5 + 3

Add the following:

1. -98 + (-2 + 53)

2. -101 + (-99 + 28)

3. (19 + -16) + (11 + -23)

4. (-1.2 + -5.8) + 4

'V TIT).10

r

de.

oi2JJF.

-.



PERFORMi1NCE OBJECTIVE 111-6

State the additive inverse of a given real number.

Give the opposite of each number:

. 13

2. -16

b) 1. .0

1
2. -15

c) 1. a

.2.

2.

k



:PERVORMANCE OBJECTIVE 111-7

Subtract directed numbers.

a) Match each

1.

difference with the corresponding sum:

6 A. -9 4- 6

2. r9 - 6 B. -9 -I-

3. 9 - -6 C. 94, -6

4. 9 - -6 D. 9 + 6

Subtractz
Answers

b) -45 - +17

c) -38 - (-12)

4) +15 - +18



PERFORMANCE OBJECTIVE 111-8

Multiply,directpd numbers.

a) Find thevalue for k that makes eachistatement true,

11M1!

MIONE.1.01111.

-3x = 9

-(x) = 4

3. -2x (-1) = 10

4. x(-3)(-2) = -30

Multiply the following;

=b)\, I.

'2:

(-13)(+3)

(-6)(0) =

c) I. -4(-3) =

2. '76(2) =

d) I. (-4)3 =,

2. 2(--2.)=

41,

Answers

4

2111 17

.41
I.

('



r .

.

a ,

171WORMANCE OBJECTIVE ITT,9

4 .t,
.

t'

I

Se4te tthe multipitcative inveyse
g,

-,-give,n'ieal wither,I 4.

, .41t \t"

-

Answers

1

-d) .1

2. -2,.4
,

.1

a

f

Z.

-
a ", #

,

411,

.1

..

ao. a
. o .

4

.4

fa

a

6

.

1.

.roa

40

ft .

4.

V



PERFORMANCE OBJECTIVE III-10

Divide directed numbers.

Writ& each qUotient as a product:

1. -36 ÷ -2

2. 36 +

3.
14

.2

3-

4. 7
5

_1

2

Divide each.of the following:

-144 ÷ +9

c) -15,.

d) +100 +

J

11,

Answer

a

f t



PERFORMANCE Og.i.ECTIVE

Amlarion

Simplify mathematical expressi.ons involving directed numbers.

Let 'a . 2, b v c = 6, d = -5, 6 . 4 and
following expressions

a) abd del

\

b) abc
e

)- ab + cd
ef

110

s,

I.

. Evalua e each of the

0
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PERFORMANCE OBJECTIV-I11-12

1

'Simplify numerical expressions containing absolute values,

=1MIMma

Simplify both a) and.b): Answers:

4.

1. 1 -6 1

2. -4 1 4. 1 -3

3. 1;41 + 7 1

4 4 1 1+ 1 -12 I
a

a) 1.
et-

a

c) State whether x or y represents the greater real number,

1. The absolute value of x is greater than the absolute value of Y.

Both x and y are positive.

.NIN 1

2. ,The absolute value of x is less than the absolute value'ofv,

\Both x and y are negative.

MIIMM

e
3. 'The absolute value of x is gieater than the absolute value of y.

Both x and y are negati.ve.

d) Ch'oose tyo ',nUmbers, m and n, such that. the absolute value of m is greater

than the absolute value of n and m is less then n.

Answer

7



PERFORMANCE 'OBJECTIVE 111-13

Simpli y algebraic expressions by combining similar trms ,

Simplify by combining similar terms.

a) 1 . 9r - Sr

2. -6m + m

b) 1. 8x + Sy - 3x + y

2, -7x + 7 + 3x -3

1.. -3r + 3s + 2r -24

2. -2x + 2 (2x 4)

2.4r-3(r+1)+3

Answers

44



UNIT III - REAL NUMBERS: PROPERTIES AND OPERATIONS 4'

Answers

1.

2.

a)

b)

c)

d)

e)

f)

b)

A

d)

rnot closed,

closed ,

not closed

none

+9 X

.+, x

1.

2. E

C
.

4.. B

5. A

1. x + (y + z) )f-

2.. if a = b and b = c then a = c

3. 1(x) = x
eft.

1. Commutative (+)

2. sociative (+)

stituVion

9
4. Substitution,

e

1. Associative (+)-
CI!

2. Associative, (+)

,3. Substitution

4. ..Coramutative (+), .
. 4

5. Assoct t ive (4) .
.-.,

3.

4.

a

b)

c)

d)

e)

a)

b)

c)

d)

a

1.

2. T

3. F

4. F

Ir

Q.

28.5

0

16

1.

3. T

4.T
1.. -9-

2. -64

3..7_ -28

4., +27

1. +5

2. 1,3

3. 3 1

4

4. -10

..

111-23



.UNIT III - REAL NUMBERS: PROPERTIES. AND OPERATIONS

Answers (continued)

5. 0 1. 11:..

2.

3.

2.

-47

-172

3. -9

4. -3.0

6. a) 1. 713

7.

2. 16

c) 1. -a

2. B

. 3. A

4. D

b) -62

c) -26

d)

04.

11. a)

2. b)

3. 5 c)

4. 5 0
1. -39

12. a)

2. .0

c) 1. 12

2. -12

d) 1. -12

Ns,
b)

9. a) 1. 1

2.

3
1.

5

2

2. 7

c) 1. 2

2. No recipi-ocal

4
d) 1

13

2. - 5
12

10. a) 1. -36 x -1
2.

2. 36 x 7,2

3. 14 x22

2 5

b) 1,-16

c) 5

d) -5

89
111-24

:404

721

11

2. 7

3.' 0

4. -6

1: 42

2. 15

3. -4

4. 40

1. x

2. x

3. y

d) Answer varies

13. a) 1. 4r

2. -5m

b) 1. 5x + 6y

2. -4x -i- 4

1. s

2. 2x - 8

d) 1. -5r

2. r



UNIT IV - SOLVING OPEN SENTENCES AND WORD PROBLEMS

PURPaSE

This unit provides' students with the opportunity to apply the skiiis mastered
in'previbus units. Eiphasis is on the techniques for solving open sentences.
Students ace introduced.to equations and'inequalities that require a sequence
of transformations. A systematic approach to work problem analysis and
solution is developed.. This unit is the keystone of the course.

OVERVIEW

Basic transformations for solving open sentences are presented. They are

applied to equations of varying-complexity.

ineqUalities are treated in a similar manner.. Emphasis is Placed on the
difference between the multiplication and divisior,1 transformations for .

equality and the wrressponding transformations for inequality.

Specific techniques for analyzing and solving word problems are discussed.
These"techniques are applied to.the solution of consecutive integer, age,
geometry, uniform motion, and Mixture problems.

SUGGESTIONS TO THE TEACHER

Instrucd.onal Days': 20-25
Minimal Course Objectives: ,#1-8, 10, 12-15
Average Cpurse Objectives.: ALL except #11
MaximAl Course' ObjetiVes: ALL

. Due to the length of this unit, it is tuggAsedha,t at least two tests be
given. Emphasize to students that transformed equations are always equiva-
lent to the.;.original equatlons. They have the samg solution set.

Students,frequently have difficulty in deciding what order to apply trans-
formations to solve equations of the form ax + b = c. A technique to use
in-exPlaining the solution of these is the following analogy to unwrapping
a birthda present. In opening a birthday present that is wrapped in paper
and tied with a ribbon, one 'could ,remove either first. However, it would
be' much easier to remove the ribbon prior to removing the paper. In like
manner, in equations of the form ax + b = c, it is frequently'easier to
remove the constatit term before removing the coefficient.

Flow charts can be very use,ful in teaching the procedure for solving equations.
It is strongly suggested that a check of all solutions be required.

The importance.of proficiency in e reading of word problems cannot be over-
'6.mphaAized. The SQ3R method (survey, question, read, recite, and review)
can be a valuable approcah to use.

,

4

a



.41

Objectives #12-15 suggest,an approach for attacking word problems. Teaphers
may want to use their own stratvgies, and suggestions would be welcomed by
the math coordinator.

The use of calculators ,may be desirable to-facilitate coilimiations in the
solution of word problems, particularly when. decimalS are'involved.,'

VOCABULARY

addition property of equality
addition property of inequality
angle
comparison property
complementary angles
conjunction
consecutive integers
degree
disjunction
distance
division property--of equality
division property of inequality
equation

'equivalent equation
equivalent inequality
inequality

left meM'ber

linear equatio4,
multipiicatied property of equality
mrltiplic,ation proyerty of inequality
open senteAce
rate

.4

ray. ,

,right member
root
sOlution set-
sulz)itrroaction property ofkequalir.

subtraction property of inequality
supplementary angles
transformations
eransition property of ineqality

4
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UNIT IV - SOLVING OPEN SENTENCES AND WORD PROBLEMS

C.

ENTERING PERFORMANCE OBJECTIVES

0

1. Add, subtract, liultiply, and divide

i.. 2. Name the oppoSite and reciprocal of

3. Combine
\
similax terns,

4, Graph a set on a number line.

MelLpIy algebraic expressions using

Assessment Tasks

directed numbers.

a number,

the distributive property.

1
(-2 3) + 2 a).

1
(-=8) -17 4 -2-

b)

143 + (-482)' c)

-6.4+ 16.6 + (-12.9) + 8.4 dj

-0.6 - 0.4 e)

f) -0.50 - (-0.20) f)

g) L10 32 g)

h). 12 - [-(5 + 3)1 h)

i) -3(0.321) i)

1 3
j) (- -5) ( -4)

k) (-3)(-5)(2)

1)

m) 3.5 : (-.7)

3 9

a) -3-5

p)

q

108 : (-6)

-.170 :

1V:3



UNIT IV - SOLVING OPEN SENTENCES AND WORD PROBLEMS

ENTERING PERFORMANCE OBJECTIVES

Assessment Tasks (continued)

2. a) State the opposite of each of the following numbers:

(1) -5

(2) 6.37

(3) -4

(4). 0

State the reciprocal of. each of the4o1lowing numbers:

(1)

(2).

(3) .7

AM.

(4)

Which of the following numbers is the reciprocal of 1.5?

(3)
2

3

+of

(4) 1 -l-
2

AnsWer

d) If x is a negative number, which of the following is the opposite
e

of x?

(1) x

I
7(2)

f' 1
(3)

(4) -x

L'Answer
-

1V-4

93
A



UNIT IV SOLVING OPN SENTENCES AND WORD PROBLEMS

ENTERING PERFORMANCE OBJECTIVES

AsseSpgent Tasks (continued).

(3t4 + 22 - 1)
,

+ (14x3 -, 7x2 + 10x +

(1.* 7m + 17m2)

,I t

15)

a)

b)

c)

d)

3. Combine similar terms.

a) (4 - 9t2\+ 15t1,) +,.

'b) (8x3 x2 5x + 6)

c). ,(17m2 - 13m 6):-

d) (2x + 7) - +.9)
2

4. :Giaph the following setA' on-a horizontal number line
.

a) .=,whole numbers 4.ssafthan. 8)

/ 0 411

br {integers between - nd 3}

ga tail AL. jobiA
-ID-7--V-7-4. .

{real nuMbers greater than'-2}
A

42. 3

I

I 0
%.

1.r

01. 3 44 S. .1? 9 ID

{real numbers between -7 and 3, including 3}

Simplify each expression.

a) 7(x2 + 3(;2. y) ± 9Y

b) 8(2x2 4x + 7) + 3(12x2 - 5x)

c) 2(3x2 - 5x 2) 3(8 2X2 +,7x)

dl -3(2m2 m -4- 4) - (2m2 + 3m 8)

4.

1V-5

h)

c)

d) ..

SI
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UNIT IV - SOLVING OPEN SENTENCES AND WORD PROBLEMS

ENTERING PERPORMANCE OBJECTIVES

Answers

) 5.7

2. a) (I) 5

0 e) -1.0

f) -0.30

g) -42

h) 20

(2) , -6.37

(3) 4

(4) 0

3. a) 18t4 7t 2 + 3

b) 22x3 8x2 + 5x + 21

c) -2 -

d) - 2

4. a)

1))

(1)

) -0.963 m)

)

-5

i)
-21)- (--->

k) 30 p) -18

1) -0.125 q) 3.4

-

c) (3) d) (4)

-" 4 -.1 -ff2 0

'YL' .7114.2 7- 4 Ix + 56

c). 12x2131,X,- 28

d) 713/12 / 1V-6 ,
9,3

A.

s

4, 7 r 9

t



UNIT IV - SOLVING OPEN SENTENCES AND WORD PROBLEMS

PERFCRMANCE OBJECTIVES

1. Identify the addition, subtraction,' multiplication, and division
properties of equality. (I)

2. Solve equations of the form x + a = c,'using the addition subtracti
property of equality. (III)

3. Solve equations of,the form ax = c, tsing the Multiplication (divis op)
property of equality. (III)

4. Solve equations of the form ax + b = c, psinethe Appropriate
propertes.. (m)'

5. Solve equations of the form ax + b = cx + d, during the appropriate
P

6, Solve equations involving the distributive property of multiplication
with respect to addition. (III)

properties. (III)

7. Identify the addition, subtractioni multiplication, and division
properties of inequality: (I)

8. Solve inequalities, using the appropriate properties. III)

9. Solve compound inequalities by applying the concepts of union, and inter-
.

'section of sets. (III)

10. Graph the solution set of an inequality or compound inequal4ty on the
real number line. (III)

.111: Solve opelksentences involving,absolute value. (III),

12. Translate word statements into open sentences. (III)
.

13e Writg al& expressions representing the unknown information in
a.word pro em..

14. Write an vpen4ntence expressing.the relationship stated in a problet.
(IV)

15. SojNe various types ofyord problems, utilizing an organized approach.
(IV)

Nirinlal Average Maximal

; B, 10,, 12:- 5 All

KEY SKILLS FOR EN&-OF-GOURSE TESTING

All

.7. Solvefl.inear equions inone variable applying the prop6rties of6.4equality;', " ,

5' , '4 .

8. Solve linear inequ,alities in one variable 'applying the properties of.
inequality. 4

'

4

4 - ,.; .

it

9. ,,Solve various typ'et of word problems utilizing an organized approach.

i IV-7 9t



UNIV - SOLVING OPEN SENTENCES AND WORD kROBLEES 4

CROSS REFERENCES
r`

TEM (BY AUTHOR)

Objecti...

.Dplcialt.

et al
(1976)

Dolciani
et al
(1978)

Foster.

et al

Jacobs

(1974)

Keedy
et til

(1998)

Payne
et al
(1977)

Sobel
Banks
(1977)

Tra a
et al ,

(1977)

48,74 117,127 73 99,107 102,104 76,79. 123,129- 82,85

94, 98 130

48-49,56
56-57 119 73-77 101-102 102,409 79-81 123-124 83,84

3 74-77 129 . .94-99 110 104-105 76-78 129-131. 86 87

2783

85-87 1A8-149 102-104 111-114.106-109 82-84 130-131 93-45'

5 107-109 148-150 -- 115-118 107-109 88 130-131 96-97

, 127

6 104-106 . 139. -- 118 0-111 89,93 130-132 96-97
% 127

7 261-264. 162-163 124-129 110127 276-278 92 125,132 lla

t

122

261-265 166-167 124-131 126,130 276-283 93 125_127 120,124

132-135 121 .

9

,

274-278 168-174. 132-135 134,138
)

--; 107-110 135-138 134-137

,

10 274-278 167 132-135 1311132 284-286 90-93 13r-138 135-137

280-281 174-176 137-139 --- 285-286 ,I10-112 .135-138 158-140

20-24 140-143
23-24
52 143-1

46-47
93-95

97 141-144 141-144

100- 01

0-24, 110 51-52 46-47
04-105,267- 1447145 97 145-14 93 95 96 145-151 98-99

13-114'.268I. 100-101 11--122

0-24,874;1, 0

04-105,4°/- 144-145
1 06 .-108

146-1
46-49
93_95 96 145-151

13.114 268 110-112 116-122
143

87,104-105
11:46-115

146-148
151-153

97

100-112 .49-.157

46-49

93-95
116-122

102-10 145-151
88-91!
98-102

It\

IV-8
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UNIT IV - SOLVINt OPEN SENTENCES' AND WORD PROBLENS

CROSS REFERENCES

TEXTS (BY AUTHOR)

'Otdil'ectiyes

DêthQlm
e a

Part 1 177

pg09.11m '

.W.4.:WIAPart II -'77

Jacobs

'Part 1)
`
(1976)

Jaco hop

(Part II)
(1976)

. Jo son

(Igtai)
(1977)

Jo son
(AitaiI)
(1977)

1 186 44-49
..'

110,113
16,119

52-55.
,

172-173 52-55

-

186-188
,

44-46
.

110,113 52-54 175-176 52-54'
.

1111

MI
II201-202

189-193

194-196

47-49 116-119

1111
176-179

IIII
:58-60122-124 58-60 ,. 176-179-:

57-58 64746 181-194 .

64-66

354 85 126-127-
,

62,61 . 187-194 62-63

7 305306
308-309

.

65-,92-93

280

- 82-86
90-41

293 ' 82-86

,

305=3O6
39,8.--09

'286-284 85-95 240
.

90-91

9 ---

, .

--- - - 2 1 85-95

10 43-145: _ 282-284 ___ , --- 26,242

11.

/
--- --- 251-252 ---

12 198-3.99 5.6 176.
67-71-
296-315 '

444-446

.

253
67-71
296-315

444-446

13 198-200 ---
.

, 176 91-94

14 --

.

176 --- -181
,

15 --- ___ . 180-1 9-8 -

185'

194-195

fr



PERFORMANCE OBJECTIVE IV-1

Identify the addition, subtraction, multiplication and division properties
of eqdality.,

. 1

Identifyi the property of equality that justifies the.following transformations..

a)

y + 5

Answer

If a = b'then -3a = -3b
1.^

Answer

c) Match the following properties of
equality with their respective

names.

L) If a = b then
ac = bc

) If a = b tken
a +c=b-i.. c

3) Ira = b then
a/c = b/c

4). If a =b then
a-c=b-c

A. Addition
Property_

. iv

B. Subtraction
Property

d)

C. Multiplication

Property

D. Division
Property

Ii

Answer

2) If a + x =-b then ka + = kb

Answer

4

State the property that justifies
each step.

Given: 5x - 3 = 2x + 6

1) 5x - 2 - 3 - 2x - 2x + 6

Answer

2) 3x - 3 = 6

Answer

4)

6)

IV-109

3x - 3 + 3 = 6 +.3
\.)

Answer

3x = 9

AnsWer

3x = 9
3 3

Answer

x = 3

Answer

4.
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PERFORMANCE OBJECTIVE IV-2

Solve equations of the form x + a using the 'addition subtraction
property' of equality.

a) Identify the following pairs of equations as equivalent'or not equivalent.,

1
1) x + 2 = 7

x 3 = 8

.11111111 -2 + x = 8
= 6

2)

4) 5 + m = 19

(5 + m) + 2 = 19 + 2

Solve each equation. Show all work including a check.
4

b) M 7 = 13 Answer:

c) x + 3k = 7 Answer:

d) 3.7.= a + 11.2 Answer:

I)



PERFORMUCE OBJECTIVE IV-3,

'Solve equations of the form ax c)using the multigantion (divi'sion).propert

of equality.

a) State what number each phrase must be multiplied by to get x as the result.
P

Solve each'equatidn. Show all work including a check.

b) 13 t = -52. Answer:.

-8 = 115 b Answer:

t)

d) -14k = 84 Answer:

141a.



PERFORMANCE OBJECTIVE IV-4-

;
Solve equations of the form "ax + b = c,using the appropriate Properties.

4

.

Ito.

a) Number%the following stepé in. b) Given,the equationIx + 4 2. 7, the

correct order to solve .4x-5 =- . most efficient first step in the
solution would be:' :.

al!PIIMMP

A. 4x = 8
4 4 A. Multiply each side by 1/3

B. 4x - 5 + 5 = 3 + 5 B. Divide both sides by 3

C. x2

D. 4x = 8

C. D1Vide 3x and 7 by 3

D. Subtract 4 from each side

Answer

, Solve each equation. Show all work including a citsck.

c) 5x - 9 = -19 Answer:

8 = 5x + 33 Answer:

a

1V-13 inu

-



PERFORMANCE OBJECTIVE IV-5

Solve equations of the form ax + b = mi.+ dousing the appropriate p operties%

a) Tell what phrase you would add to
the variable from the right side.

1) 2x + 3 = 4x - 1

2) 3 + 5x = 5 - 2x

3) x + 7 = 2 - kx

4) 7 - 8x = x + 2

each side of the equation to eliminate

Solve each equation. Show all work including a check.

b) 7x + 5 = 2x + 35 Answer:

c') 7y - 5 = 9y + 29 'Answer:

d) 16 + 4y 10y - 20 # Answer

a

re

IV-14



PERFORANCE OBJECTIVE IV-'0

4

Solve equations involving\the distributive property of multiplication with

respect.to addition. .

4

Solve each equation. Show all wo k including a check.

a) .5(3y - 2) = 5 Answer:

7(x + 2) = 5(x + 4)

c) 3d + 2(6d - = 5

.*

Answer:

Answer:

d) 3(x + 2) + 3x + 2 74 Answer:

104
1V-15

a

.10
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'40

PERF0RMANCE4O3JEOrIVE II/4\7

Identify lie addition, subtraction
inequality.

multiplication,and division propertiis of

fa.

a) Identify each,pair of inequalities as equivalent or hot'equivalent.

p.1.

k m - 5

Answer

-5x < m

x < -1m
5

Answer

b) Match the following properties

1.

2.

3.

4.

Addition Property '

Subtraction Property

Multiplication Froperty

Division Property

=11
1

e) Explain the'difference between
the multiplication property of
equality.ilnd the multiplication
RrOperty of inequality.1

Answer:*

2. 5x < m

x < m/5 ,

Answer

4. x < m
5

x < 5m

Answer

,$

of inequality wtth their respective names.

In the following

A. If a < b and
If a < b and

iststatements b, c e R.

c > Olthen a b/c ,

c < 0, thee a/c > b/c

+ eB. If a < b then a + c. < b

C. If a < b and c > kthen ac < bc
If a < b and c < Crthen ac > be

D. If a < b then a c

t."

d) State the property which justifies
each step.

Given:

4

2.'

3.

4.

6 - 3x 9

6 - 3x

-3x < 3

-3x 1- 3

-3 -3

4
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PERFaRMANCE OBJECTIVE IV-8
14

4p.

Solve.inequalities,Using the appropriate propprties.

a In order-to form4p;airs of_equivalent sentences, tell whether < or > should be
used as missing symbols.

.11=/=1/1.1.m

1. x < -3;-016* ? 2x

a

2. Sy > 45; 9 ? y

3. 1 y -.7; y ? -21.

3

4, -4a < ? a

Solve each inequality. Show ill work.

b) b + 60 < -100

Answer:

*.

-12x + 1 25

Answer: . 4

16 - 4n 6n - 24

Answer:

44.

4

I Of;
IV-17

'\

1

e-



PERFORMANCE OBJECTIVE IV-9

a
,

Solve compound inequalities by applying the concepts of tunion and intersection of
.sets. ;

41

Solve eacli open sentenpe. Show all work.

x + 6 > 8 and x < 4

Answer:

x - 3 -4 or x. -

* Answer:

c) -2 + 6

- Answer':

3

,
d) y + 6 > 7 or 3y + 5 < 3

Answer:

4

fO

TV-18

fr



[Gr411 the so3ution set of an ine ality' or compound inequalitron the real number
line.

PERFOMANCE OBJECTIVE' 111-10

4
441.4

Which of refo11owing is the I?) litaich of the folloWing 'is the graph
graph of > 6?

A.

B.

C. <I 3 k I 41040.
3 -1 0 1. 2 3 4

D. 41,....iiftmioniPmr143-2'44:
_3 -2 -1 0 3.

Answer

464

k
c) Solve and 4graph the solution set d) Solve and graph the solution set,

of 6x + 2, - 8x < 14 o f 5x 10 + 2(3x 4)

Answer: Answer:

of 2 < y s 6?

A: e_i_t_i_amainesmennat tab
0 1. -2 3 "4

B.

Answer

4



1

a

alb

PERFOROACE OB3ECTIVE4V-11

Solve open ,sentences involving absoldte

* I

.

Solve.each opeR s ntence,. Show all work:

a) I2x + 1 b) +.71

,a

".

VIM

Answer: .

0

c) 5 + r2x 7

Answer:

(1), I3x + /.11

Answer: Answer:

a

IV-20

99

9

*4.



PERFORMANq OBJECTIVE IV-.12

Trantlate word stateMents,inta open sentenced.

a). Match the *ord phrase with its corresponding open saAntence.

1. Twice a number is six. 1 x.+,y = xy

2.

3.

Eight decreased by a.nUmber is 10,
,

.0

x - 4 <4P

The sum of two numbers is their., product. C. 2x = 6

4. 4 less than h number is less than 6.. D. 8 x = 10

Translate each word statement into an open sentence.-

b) Five times a number is 6 more than twice a number.

AnsWer

Seven times a number is less than twice thelSum of the nuMber and seven.,

Answer

The product of '"2 and 7 mc:te than a number is equal to the sum of twice the
number and 14.

Answer

0

A



PERFORMANCE OBJECTIVE 1V-13.

Write alabraic expressions representi
problem.

e ninkaown information n a word

.
For each word problem answer the pestion# immediately following it.

Two cars started from the sante point and traveled in opposite directiOns.

at rates of 30 km/h.and 40'km/h,' In.how many lOurs will the cars be 2100

kilometers apart?

1. Identify a.variable to represent what you are trying to find.

2. Write An expression to rePreseni the distance traveled by the

30.kM/h car'.

Write an expression to represent the distance traveled by the

40 km/h car.

b) Find two consecutive integers whose sum is 57.

1. Identify a variable to represent the first Integer.

2. In terms of this variable write an expression to represent t.he

second integer.

Dr. D le-ft his home by car, traveling on a certain road at the rate of 45

mph. Two hours later, his son Wes left home and started after him on the

same road, traveling at the rate of 55 mph., Wes overtook his father in

x hours.

1. Represent in terms of x the number of hours Dr. D traveled.

2. Represent in terms of x the distance Dr. D traveled.

3. Represent in terms of x the'diStance Wes traveled..

Find 3 consecutive even integers such that 4 times the first decreased by

the Second is 12 more than twice the third. Let x represent the first

even.integer.

1. In terms of x, represent the secondiven integer:

2. In terms of x, represent the third even integer.

IV-22 1-1/



PERFORMANCE ,OBJECTIVE 1V-14

4.

Write an open sentence expressing tile rela ionsh

1

siatpd:in A word problem.

For eaclig"of the followingivrite an'algebraic sentence

a) Find two conseeutive integers ighose.sum it 57.

Answer

o solve the problem.

b) Two cais started from the same point and traveled in opposite directions
at rates'of 30 mph and 40 mph." In how many hours will the cars be 2100 miles
apart?

Answer

c) How many pounds of $2.50 coffee and $2.87 coffee must a dealer mix to pro-
. duce 70 pounds of coUee to sell for $2.61,per pound?

Answer

d Fipd the two greatest consecutive even integers whose sum is less than 80..

Answer

IV-23 112



PERFORMANCE OBJECTIVE IV-15

Solve./varicitis types of órd problems utilizing an organized approach.

///:

Solve,each word problem. IhOw all work.

a) Barry owni one more than twice as many books as Elaine.
books, how many books dZieb Elaine own?

Answer:

A football team won twice as many-games as j.t lost. It Won'18.games; how

m-any did it lose?
*

Answer:

The school store'sold 348 notebooks, some for 25 cents each and the rest at

38 cents each. The total receipts for notebooks was $100.91. How-many of

each kind was solel

4

Answer:

d) At 8 a.m. two planes leave St. Louis. One flies west at 350 km/h. The other

flies east at 400 kliVh. At what time will they be 1500 kilometers apart?
A

4

Answer:

11P

IV-24



p.

UNIT IV - SOLVING OPEN SENTENCES AND WORD PROBLEMS

Answers

1. 0) 1) Addition Proper.
Equality

, Multiplication Property.
of Equality

\

1) Addition-Property of
Equality . ,4

) Multiplidation Property
of-Equality ,

4r
1) .q

d) 1) Subtraction Property
of Equality

2) Substitution

3) Addition Property of
Equality

4) Substitution

5) Division Property of
Equality

6) Substitution

2. a) 1) Equivalent

2) Equivalent

3) Not Equivalent

.4) Equivalent

b) m + 7 = 13
m + 7 - 7 = 13 - 7

m = 6.
Check: 6 + 7 = 13

13

a .

x.+ 3½ = 7

x + 331 -31/2 = 7 - 31/2

x = 31/2

Check: 31/2.4- 31/2 = 7

7=7

3.7 .=' a + 11.2

im4a + 11.2 - 11.2 .

-7.5 = a
Check: 3.7 = -7.5 + 11.2

3.7" 3.7 o.

3. 1 ) 1/3

2)

3). 1/a

4)- 3/2

.-

13t = -52 Check 13(-4) = 752

13t = -52 -52 = -52

13 13

t = -4

-8 = -lb 'Check;

5 .8 .

' (-5)(-8) = (-5)(4LI\ 5
1 5 -8 = -1(40)

40 = b
-8 = -8

d) -17+k = 84 Check: L-14(-6) = 84

-14k = $4 84 ='84
-14 -14

k= -6

4. A. 3

B. 1

C.:4

\D. 2

1V-25
1 r



4

V.

UNIT IV - SOLVAY*. OPEN SENTENCES AND WORD-PROBLEMS

.Answers (continued).
4. b) D

c) - 9

5x 41'.+ 9

3x

5.

b) (continued)

-i(6)-19 Check: 2(6) + 35
42 + 5 ir 12 + 35

'-19 + 9 47 47

-10
. 4

c) 7, - 5 ..g.9y't
-

5x = -10
5 5

x = -2

Check: . 5(-2) - 9 149

-10 9.'ft. -19
-19 = 19

d) 8 = 5x + 33

8 - 33 = 5x + 33 - 33

-25 = 5x

= 5x
5 5

-5 x

Check: 8 = -5) + 33
8 = +" 33
8 = 8 \

1) -4x

2) 2x

3) 4x

4) -x

7x + 5 = 2x + 35

7x + 5 - 2x = 2x + 35 2x

5 = 35

-5x + 5 - 5 = 35 - 5

5x = 30

5x = 30
5 5.

x = 6 1V-26

ly - .7y - 5 a 9y + 29, - 7y.

1 -5 + 29

5 - 29 .t 2y + 29 - 29.

-34 a 2y

2

Check:

d) 16

i-17 y

7(-17) - 5
0119 - 5

-124

+ = 10y

=
=
=

9(2j 71 + 29
.153 + 29,
-124

20&,

16 + 4y - 4y MIR lOy - 20 - 4y

- 20

16 + 20 = 6y - 20 + s20

36.= 6y

6 6

6 = y

Check: 16 + 4 (6) = 10(6) - 20
16 + 24 = 60 - 20

40 = 40

s



1

UNIT IV - SQLVING OPEN SENTENCES

,Answets continued)

6. ) 2),!.
.

6.

1557\- 10'= 5

15y + 10 = 5 + 10.

15y = 15

= 3.5

15 15

= 1

Check: 5(3 1 2) = 5.

t (1) 5

5 = 5

wan PROSLEMS

(continued)

Check: 3(1) + 2(6.1 -
3 + 2(1) = 5

3 + 2 at 5
5 = 5

3(x 41,2) ix + 2

3x +,3x + 747-

6x + 8 = 74

.6x,+ 8 8 74

6x, = .66

.7(x + 2) = 5()t + 4)

7x + 14 = 5x .+ 20

+.1.4 - 5x = + 20

6x = 66

74

6 6

x = 11

Check: 3(11 + 2) + 3 2 =

2x +.14 = 20 + 33 t 2 = 74
74 = 74

2x + 14 - 14 = 20 - 14

21 = 6 . 7. Not Equivalent

2x = 6 2. Equivalent

2
3. Not Equivalent

x = 3
4. Equivalent

Check: 7(3 + 2) = 5(3 + 4)

7(5) =,5(7) b) 1. B

35 = 35
2. D

3d +p2(6d - 5) = 5
3. C

3d + 12d - 10 = 5
4. A

15d - 10 = 5 -

Multiplying both sides of an

15d - 10 + 10 = 5 + 10 equaticin by a negative constant
has no effect on the equation. .

I5d = 15

15d = 15
15 15

d= I
1V-27

Multiplying both sides of an
inequalit by a negative constant
reverses the inequality.



Answe(s :(continued)..

f

7: d) 1. Subtraction Property of_ _
Inequality'

!W.

2. Substitution

3. Division Property of
Inequality'.

4. .Substitution

a) 1: .> #17.

2. <\i

3.

4.

b + 60 -400,

-100y. 60

< -160 \

c) -12x.+ 1 25.

V4-- 60 - 60
4

-12x + 1 - 1 25 - 1

-12x 24

-12x 5
-12 . -12

x s .2

d) 16 - 4n .s 6n - 24

16 - 4n + 4n s 6n 24 + 4n

16 s lOn - 24

16 + 24 s lOn - 24 + 24

40 s lOn

40 s lOn
10 10

4 s,

IV-28



a:

. f :

!ZIT SOLVINd *OPEN SENTENCES AND.;VORD PROBLEMS

Answers (cnntinnid)

x--1: 6 .>,8 and x e. < 4 J.O. a) C

x + 6 - 6 > 8-6 - 1 + 1 < 4 + f b) D

x > 2 and , x < 5 c) 6x + 2
r:

b) - - 4 c%r.

x - 3 + 3 --4 + 3 x -3 + 3 4 + 3

X S".1. 1 or x 7 t L

e) -2 x + 6 3

-2 x + 6 and X + 6 3i

-2 6 x + 6 - 6. x + 6 - 6 3 - 6
3.

-8 x and x < -3
T8 x 3

./4

d) y + 6 >7 or 3 y + 5 < 3

y + 6 - 6 > 7 - 6 3y + 5 - 5 > 3 - 5

> 3 y < 2

.1.100
< - 2

3 3

Y
2

4

IV-29

L.

- 8x < 14

-2x + .2 < 14

2x + 2 - 2 < 14 - 2

-2x < 12

24 :12
-2 -2

x > -6

*
"tr-73' 3 6

d) 5x 10 + 2 (3x -.4)

5x g 1 0 + 6x - 8
-

.5x s- r+ .6x ,

5x - 6x 2 + 6x - 6x

- x 2

- x 2
-1 -1
x

,



0

Answers (continued)

11. a) 1 2x + 3 1= 1?

2x + 3 = .11

2x ; tft

1 x.4.- 7 1 k 12

+ 7 12

x k 5

,//

c) 5 +1 5 1 7

2x - 5 1 gg 2

-2 .5 2x . 5 and. 2x - 2.

4
1.2. a)

or 2x+ 3 = -11

2x = -14 3.

or x .4 4.

b) 5x 6,+ 2x

or x .-19

3 2x and 2x 7

1 11 and x
x 2

112-

d) 3x + 4 < 13

'5 7x (2(x + 7)

-12 d) 2 (x + 7) = 2x- + 14

-13 < + 4 and 3x + 4 < 13

< 3

and 3x < 9

and x < 3

Li

13. a) 1. Let x numbekr of hot4s

. d = 30X

3. d 40x

b) 1. Let x = 1st integer.

2. Let x + 1 = 2nd integer

IV-30

1. W. Roberts = x + 2

2. Mr. Robert's distance

= 45(x + 2)

3. Tony's distance = 55x

d) 1. x + 2 = 2nd even integer

?. x + 4 = 3 d even integer

1 19



4.

UNIT IV - SOLVING OPEN SENTENCES AND WORD PROBLEMS

Answers (continued)

1

14. a) Let x = 1st-integer

./
x 1 = 2nd integer

x + .(x + 1) = 57

Let wIL number of-hours
100

30(i) = slow car'S distance
,

40(w) = 'fast car'sdistance

30w + 40w = 2100

15. b) Let x = games lost

6

c) Let x = pounds of $2.50 coffee

70 7 x = pounds ofj$2.87 coffee

$2,50(x) + $2.87(70-x)

= $2.61(7a)

Let x = 1st integer

x + 2 = 2nd integer

x OK+ 2) < 80

15, a) Let x = Elaine's books

2x + 1 = Barry's books

. 2x + 1 = 59
o A

2x = 58

x = 29

Elaine has 29 books

I'V-31

6.

2X "games won

= 18 "

Lost 9 games

I-Let x =.number oV2.5c notebooks
, tit

"3411 x = number of.38c notebooks

. .25 x + .38'048 x) = 100.91

.25 1c + 132.24 -

+ 132.24 =109.91

-.13 x = -31.33

x =. 243.

348 - x = 107

'Let x = numberof hours

350x = distance west

400 x = distance east

350 x + 400 x = 1500-

750 x =, 1500

x= 2

Time: 10:00 a.m.



UNIT V GRAPHING

.PURPOSE

Graphing forms a bridge between the study of algebra and geometry. This

* section of the course introduces the students'to Cartesian coordinates and
-their application to linear open sentences.. .The knowledge pf linear'efUnctions
and their characteristics providei students with;alternative methods far.

aND

solving-open. sentences.

OVERVIEW

Students become acquainted with the basic.terminology of rectangui.ar coordi-
natej and the,.location of goints in the'system. ! Graphing of,linear equations 1

is developed so that a functional ?.evel pf understanding of equations and their
graphs is obtained. The rekationships between a line and the equation which
defines it are diacussed. The c ordinate.syStem is also Used to gragh lifaefar

'inequalities and highergorder f ctions.

SUGGESTIONS TO THE TEACHER

Instructional Daya.: 9-12
Minimal Course Objectives: t1-10, 14
Average Course Objectives: Aix
Maximal Course ObAectives: ALL

41111s,unit is an excellent one for inaorporating multimedia techniques such
as the overhead projector and colored chalk te stimulate student interest.

There are numerous supplementary resources available which enable students
to obtain identifiable pictures as a result of graphing orderedipairS:
Advanced students may enjoy drawing j,riginal pictures on grai3h paper Ocing
onlY straight lines) and then 4 ning the eguation for each line.

When discussing fhe slope of a line, it is helpful to speak conbtritly of
the line going from left to right.

- Games such as "Battleship" can be readily adapted for practice in coordinate

graphing.

VOCABULARY

abscissa (x-coordinate)
Cartesian coordinates
coordinates
domain
function'
half p.lane,

ordered pair
ordinate (y-coordinate)
origin

plane
quadrant
range
relation
rectangular coordinates
slope
k-axis (horizontal axis.)
y-axis (vertical axis)
y-intercept

V-1



Mit V GRAPHING ,

'ENTERING PERFORMANCE OBJECTIVES

1. Ntid, subtract, 4041tipfy, and divide directed numbers.

2. Graph an ordered par oft numbers on the coordinate plane.

3. 'Evaluate' algebraic expressions.

Solve equations for a given variable.

Assessment Tasks

1. a)

b)

-7 + (-12)

+

a)

b)
3 3

c) -51 + 22 c)
4 8

d) -6.4 +,16.6 + (-12.9) + 8.4 d)

e) 31
3

2+ (-11;-)
3

f) -5.8 - 8.8 f)

1

g) -8.4 - 12.9 8)
4r,

.h) 1-- - 7-37 h)
8 8

1) -12.1 - 1)
3

j) 7 2 j)

k) (5)(-7)(-3) k)

1) (-0.75)(-3) 1)

5 2
m) (-2-)(4-) m)

8 ,3

n) ( 18)( 1.3.) T1)

(2.5608) :

p)

(4)

V-3 I 9 0



s.t

d, 4v - 3y = 6 d)

UNIT V - GRAPHING

ENTERING PERFORMANCE OBJECTIVES
0

Assessment Tasks (continued)

2. Graph. the folldlling ordered pairs of numbersjamd label eadh point with its

coordinates.

a) ,(5,0) e) (3,4)

b) (0,7) f) (-2,6)

c) (-3,0) (-44-8)

d) (0,-4) h) (3,-5)

i) (7 ,3)

j) (-8,2)

.4) (-5,-7)

I) (7 -4)

3. If x ='2 y,4,-3, and z = -1, find the value o each f5the following:

a) xy + xz yz.

b) x3y x2z + x +20

c) x2yz 2z

d) x3y2 x2z, 4

4. Solve each equatton for x, y, or z.

a) x 4- 5w =

b) P = 2x + 2w

c)

a)

b)

c)

d)

a)

b)

c)

04

I.

V-4

0-4

e



UNIT V - GRAPHING

ENTERING PERFORMANCE OBJECTIVES

Answers

I. a) -19

b)

c)

4 6 5.7

1
a) -8-

3

f) -14.6

g) -4.5

h) c.11

5

) 81-
59

-60

-4

k)

1) .25
49

m) or -12-
4

111111111111111111111111$111111111111111111
11111111111111111111 0101111111111111111111111
111111111111111111W1 N1111111111111011111
111111111111.111111111111111111111M1111111111
11111111111111111111111111111MAIIIIIINII
1111111.11111111111111111111111111111KMAI
1111KCEM1111111111111.111111111111111111111111111
11111111111111111111111111111111111111111111

1111111111111111MV1IM

1111111111111111111111111111111111111111111111111111111111111

1111111111111111111111111111111111111111111111111

11111.111111111111.1111 uii
111111111111011111 iiillikilM11111111111111

iN1111111grADMIll 111111111111111111111111111
111111111111VW 11111111111111111111111111

II MIR EMI

3. a)

ni

1

24

0) -3.201

p) -5

2
4.

q) 11

0 16

-11

b) 2

c) 14

d) 58

a)

b)

c)

d)

-5w + 1
2

= x

P - 2w
x = 2

t - s
4v



UNIT V - GRAPHING

YERFORMANCE OBJECTIVES

1. Distinguish amOng'axes, origin, quadrants, and ordered pairs.when given
an illustration of a rectanelar coordinate system. (I)

2. Graph ordered pairs on a coordinate plane. (II)

3. State the coordinates of a given point (II)

4. Graph.a linear equation, using a table of values. (III)

. 5. Determine the slope of a line from its graph. (II)

6. Graph a line, &given its slope and the cOordinates of a point on the

',line. (III)

7. Compute the slope of a line algebraically. (II)

S. Rewrite a given equation it3, slope-intercept forM. (II)

r

If

9. Graph a linear equation jzing the slope and y-intercept. (III)

10. Write the equat on of a line, given its slope and y-intercept. (II)

11. Determine the equation of a line, given'its slope and the coordinates of
a point on the line. (III)

12. Determine the equation of a line, given the coordinates of two points
dkmd the line. (III)

13. Determine whether a given relation is a function. (II)

14. Graph a linear piequality. (III)
A

15. Graph a quadratic equation, using a table of valves. (III)

Minimal Average Ma*imal
)

- 10, 14 All All

KEY, SKILLS FOR END-OF-COURS; TESTING*

10. Graph linear equations In the coordinate plane.

11. Graph linear inequalities in the coordinate plane.-

12. -Determine an equation'of a line, given the slope and aApoint, or two
points of the line.

125



CROSS REFERENCES

UNIT V - GRAFRIXG

TEXTS (BY AUTHOR)

Ctdective

1Dolciani
et al

(1976)
r

Dolcian
iqt al

(1878)

Foster

et al

Jacobs

(1974)

Ledy
et al
(1978)

Payne
et al
(1977)

Sobel
Banks\et
(1977)

Travarn
if"-

(1977)

1

1
296-298 202 296-297 321 208-210 120-121 169-176 264

296-29e

0.-.....imps

296-298

203 296-299 322.-324 210-211 121-122 178

_\
.265-268

3 204 296-299 324 210.-211 122 175 266

311-313 208-212 310-313

326-329
440-342 215-216 126-128 181-182 269-271

5 315-317 231 396-399 349-353 226 139-142 f213-214 275-276

6 316-317 237 400 --- 231 141 279-280
287

7 315-316 236 396-399 357 230 149 215 277

8 320-322 233 406-408 382-384 235 147 2 C-222 282-284

9 320-322 234 402-405 348 363
,

235-236 149 220-222 282-284

10 324-325 232-233 414-416 348-349 --- 149 227-230 285-286

11

.....4

324-325 234-235 414-416 149 227-230 279-280
287

12

---.--,
324-325

301-303

), 415 ___ --- 151-153 227-230 266-287

13 219-221 14-318 330-336 499 134-138 195-197 264-269

14 360-362 . 240-243 324-326 --- 286 162-165 184-188 297-299

15 416 439-443 370-374 344-347 216 129 435
-

V-7



CROSS REFERENCES

UNIT,V7 GRAPHIpG

TEXTS (BY AUTHOR)

Objectives
Willa

Part II, -'77

Jacobs
(Part I)
(1976)"

Jacobs

(P II)
(1976)

.Johnson .

Wiltai)
(1977) .

Johnson

(Pigtail),
(1977)

117

255

377-378
.

02,105 261-262 59,
.

255 378,381 6,107 203-264 60

255 378 04 265-266

271-274

,......4

SO

73255

258-259

387,392 08-110

261

v

1 285-289 73

6 --- ---

e

52 41. '..... me...

7 265 --- 49-252 289 63

8 268 --... 46-248 294 65

9 271 '---

,

52 292-294 329

10 ___

.

___ 52 298

11 ___ --- 52 299

12 --- --- 50-252 300

13 --- 383-384w' 11-114 281, 282

14 288-294 81-387 234
i

765, - 296-299 387 01-403 ---

-.--4

389-392

V-8

12 7



PERFORMANCE OBJECTIVE V-1

Distinguish among axes, origin, quadrants, and ordered pairs when given 4n
illqstration. of a rectangular coordinate system.

Indicate, by the correct letter(s)',.

11ustrations of each of the

ollowidt in the diagrath at the

right.

1. axes

2. origin

3. quadrants

4. ordered pairs

b) Match each name to its correct

illustrations by writing the

letter of the correct answer on

the blank.

1. axes A. D,E,F,H

2. origin B. B,1

3. quadrants C. C,G

4. ordered pairs D. A

;

V-9

.4



PERFORMANC OBJECTIVE V-1.

.Distinguish among axes, origin,-Tmadrants, and ordered, pairs When given an

illustration of a rectangular. coordinate system.
1

In the drawing at the right,

R and .B represent which of the

following?

A. axes

B. origin

C. quadrants

D. ordered pairs

Answer

In the drawing at the right,

C, F and X represent whiciv

of the following?

A. axes

B. origin

C. quadrants

ordered pairs

Answer



PERFORMANCE OB.TECTIVEtY-2

Oraph ordered pairs on a coordinate plane.

On the graph below, plot'eo8h of

the following points. and label

with the approprlate letter.
a

A. (-1,3) , C. (2,,4)

B. (0,0) D. (3,-1)

c

On ihe graph below, plot each of the

following points; and label with the

appropriate letter.

A. (5,0)

B. .(0,-3)

C. (2,5)

D. (-4,-1);

c) Identify the quadrant that con- On the graptibelow, plot the following

tains each of the following points, vertices of a triangle. Label each

Point

1. (6,3)

2. (-2,4)

3. (3,-1)

4.11 (-2,-2)

Quadrant vertex and draw the sides.



PERFORMANCE OBJECTIVE V-3

t.ate the coordinates of a given point.

a) State,the coordinate of each

point graphed below.

1. point A

2. point B

3. point C,Im

4. point D

5. point E

Name the coordinates of each point

described below.

. 1. the point located (+ units

up from the origin

2. the point located on the

x-axis 4 units to the left

of the origin

3. the point 2 units to the

right of c3,-1)

4. the point 3 units below

(2,-3)

From the diagram, name the coordinates

of.each point described below.

1. point in Quadrant

2. %point in Quadrant IV

3. point in Quadrant III

4. point n the ylaxis

State the coordinate of each point

shown on the graph below.

1. point A 4. point D

2. -point B 5. point E

3.
)point C

V- 12 13-1



PERFORMANCE OBJECTiVE V-4
a

,Graph a linear equation, using a table of values.

Complete the following table and ,then use the values.to draw, the graph.

a)

1111E111111111111
WIER 1111111

b)-

1111111111

A

Make a table of three pairs of values

for x and y that satisfy the equation

2x + y 10.

V-13

132



PERFORMANCE OBjECTIVE

Determine the slope of a line from its graph.

'lletermine the slope of the line,

from its graph.

Answer

c) Determine which dilgram below

satisfies the conditions described.

1. a positive slope

2. a negative slope

3. slope of zero

4. no slope

b) Determine the slope of the line from

its graph.

Answer

d) Determine the slope of theline

Answer

133
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PERFORMANCE OBJE(TIVE V-6.

Graph a line, given its slope and the coordinates of a point on the line.

a) Draw the grraph of a line that has

a slope of 3 and passes through

the point (0,2).

Y

c) Draw a line which passes through

the point (5,-3) and has no slope.

b) Draw the graph of a line.that has a

slope of and passes through the
3

\point (0,0).

d) Determine two other points on the

line which passes through (12,-3)

and has a slope of 3.

Answers



PERFORMANCA OBJECTIVE-V-7

Compute the slope of a line algebraically.

a) Find the slope of a line passing What is the slope of a line passing

through the points (4,0) and (2,-1): through the points OW an4 (0,a)

Answer Answer

i'

c) The slope of a line is -2. It d) Which of the following is a formula

passes through the points (1,4) ani

(5,?). Find t1;e missing coordinate.

Answer

for determining the slope of a line?

A. M X1
Y2 YI

B. M =

C. M = Y2 Y1
X
2

.-. X
I

D. None of the above.

Answer



PERFORMANCE OBJECTIVE V-8

Rewrite a given equation,in slope-intercept form.

a) Width of the following is the

correct slop-intercept form of

the equation 3x + 2y = 3?

A. y = 3x + 3

B. y = ix + 1

C. y = -
2

= none of the abovelp.

Answer

c) What is the slope of the line

defined by the equation

2x y = 3?

Amswer

b) Rewrite the following

slope-intercept form:

Answer

0

equation in

x + 2y = 6.

d) Solve the following equation for )7

3x +4y = 8.

Answer

v- 436



-PEMORMANCE OBJECTIVp V-9

Graph a linear equation, using the slope and y-intercept.

'Aich of.the follOwing'id the

of the line for the equation

2x - 3y = 3?

graph

Answer

c) Draw the-graph of the equation

-2x + y = 6 by using the,siope and

y-intercept.-

1

a

,

Graph t e line of,the-equation

3x4 y 0 by using the *lope and

y-intercept.

d) Graph the fsllowing equation

the slope and y-intercept:.

5y + 10 = -2x.

13 '7



PMFORMANCE OBJECTIVE V-10

Write the equation of a line, given its slope and y intercept.

'a) A line has a slope of 3 and a y-Lintercept of 1. The equation that describes

the relationship between x and y coordinates of the gr1s.11 is:

A.
1-x + 3
2

B. 3x + y = 12

C. y = 3x + 2

D. y = lx - 3
2

Answ-er

Write the equations for the graphs,with the following characteristics.

b) y-intercept of (0,4) and slope of 2.

Answer

c) S.lope of zero and y-intercept of (0,2).

Answer

Slope of 1 and y-intercept at the origin.

Answer

V- 19



PERFORMANCE,OBJECTIVE V-11 -

Determine the equation of a tine, given its slope and the coordinates of a
point on the line.

a) Given a line passing through the

point (3,0) and

an equation for

Answer

slope of -1, write

the line.

c) Given a line passing through the

origin and a slope of -j, write an

equation for the line.
% 4

Answer

tti

Given a line-crossing the y-axis

at -2 and a slope of 3, write an

equation for the line.

AnsWer

d Determine the equation of the line

graphed bplow by finding its slope

and y-intercept.

Answer

139
V-20



PERFORMANCE OBJECTIVE V-12

Determine the equation of a line, giv the coordinates of two points an the line.

Write the equation of a line

passing through the points (2,3)

and (3,2).

Answer

U.

10 A line passes through the origin

sand the point'(=3,5). Find the

equation of the line,.

Answer

Find the equation of the line d) What is thg equation of the line

passing throtIgh the points-(3,4) passing through the points (-6,3)

and (2,-5). and (3,-3)?

Answer Answer

0

V-21
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PERFORMANCE OBJECTIVE V4 3,Ns.,

IDetermine whether a given relation is a function.

.a) Width of the following illustrate

a fulion?

A

*Answer

c) Which equations define a

function?

A. y = ax 4

C, y = -9

D. None of the above.

Answdr
4

-*

a

Which of the following sets of

orderedpairs'is.a unction?

A. {(2,3), (3,4); (4,5)1

B. {(3,O), (0,2)., (3,-1), .(2,0)1

C. {(71,2),, (1,2), (2,3), (2,-3)1

D. None of the above

Anawer

'OW

d) Which of the following sets of

ordered pairs represent functions?

A. {(1,6), (224), (31.), (4,0), (6,-2 1

B. {(-1,-1), (0,0), (3,1)9 (0,- ),

(3,-3)}

C. 1(1,-4), (0,-3), (1,0),

(3,0))

D. i(0,0), (1,4), (2,-8),

(-2,0), (3,0), (-3,-18)).

E. All of the above

Answer

V-22
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PERFORMANCE OBJECTIVE V-14

'Graph a linear inequality.

a) Whidh of the following is'the graph

of the in uality y - x > 4?

A

Answer

Graph the inequality y > 3x

I ..

Graph the inequality.2x + y -3. d) Graph the inequality y <



PERFORMANCE OBJECTIVE V-15\.

Graph a quadratic equation, using a table of values.

Find the

equation

appropriate pointls by completing the table, and use them to graph the

y x2 + 2x - 3.

X
2 + 2x - 3 '

0

-3

2

b) Dete4ine which

A.

B.

C.

y.

Y

2 - 4

-

equation defines the graph below.

+ 4

x2 + 4x + 4

D. None of the

Answer

above.-

db

441 3



PERFORMANCE OBJECTIVE V-15

Graph a quadratic e uation, using a tsble,of values.

c) Graph the qUadratic function

X2 -

-2

Use the accompanying chart.

d) Complete- the folloWing table of values:and graph the equation

y - 6x , -x2 9.

3

-4

'V-25



Answers

1. a) 1. A, C

. E, F, G

2.

4. D

b). 1. C

2. D

3. A

4. B

c) C

d) D

b)

UNIT V - GRAPRING

+eV

V-26

3. a)

c),

d)

1.

2.

3.

4.

5.

1.

2.

3.

4.

1.

3.

4.

1.

2.

3.

4.

5.

(2,2)

(2,-3),

(-3,0)

(-1,-5)

(-2,4)

(2,1)

(3,-2)

(-2 -2)

(0,-4)

(0,4)

(5,-1)

(2,-6)

(2,4)

(-4,1)

(-3,-4)

(6,-2)

(3,0)

215



Answers (continued)

4.

UNIT V - GRAPHING

x 2 3 6 -1 8
y 4 3 0 7 -2

2x y 10

_
x 0 1 -1 -2i

0
. y 0 2

2y - 3x = 10

5

5. a)

b)

c) 1. A

2. D

3. C

4. B

V-27

0

d) - 1
2

6. a)

b)



Answers (continued)

6. *)

UNIT V - GRATELN

8. a) D

b) y = + 3

e) 2

d) y = -tx + 2

9. a) C

b) 0

y = -3x

.4

V-28

5y + 10 -2x

5y -2x - 10

ix - 2

10. a) C

b) y = 2x + 4

c) y = 2

d) y = -3

11. a) 2 2

b) y = 3x - 2

c) y = -3x

d) y +

14

4



UNIT V GRAPHING

Answers (continutd)

12. a) y -x 1: 5

g Ix

d)

13. a) 13, C

b) A

c) A, C

d) A, D

14. a)

13) y > 3x 4

2x + y -3

..V-29

d) y < -ix -

/07
-- 1C2 + 2x + -3

I
y

1

o 02 + 2(0) - 3
I.

-3_,

012 + 2(1) - 3:
-32 + 2(-3)

-12 + 2(_1) - 3 74

32 + 2(2) + -3

b)

1 8



-UNIT V GRKPRINQ

Answenss (coptinued)

15.

X X
2 6x - 9 y

A

0 -10 + 6(0) - 9 -9

1 1)2 + 6 1 - -4

2 6(2) -99,-1

1

4-10'+

-1 + 6(3) - 9 04

4 -(4)2 + 6(4) -.9,-1.,

5 -02 4- 6(5) - 9 -4

s;



UNIT VI SYSTEMS OF OPENSENTENCES

PURPOSE

This unit provides the students-with alternative methods for solving systems

of two equations in twc variables. The techniques involved necessitate the

integration of mnst concepts contained in the first semester of the course.

OVERVIEW.

Students draw upon their knowledge of graphing techniques to solve systems

po-
of equations. Systematic algebraic manipulations provide alternative
methods for finding .the solutions to systems of open sentences. Word prob-

lems that involve the use of two variable solutions are discussed.

SUGGESTIONS.TO THE TEACHER

Instructional Days: 9-12

Minimal Course Objectives: #2-5

Average Course Objectives: #1-7

Maximal Course Objectives': ALL

Emphasize the availability of several alternative methods for/solving a

system of open sentences, and stress the selection of the wist efficient

method. ,,'

Linear programming is a valuable topic for advanced students. It involves

the utilization of algebraic skills in the solution of applied problemp.

The Gauss Elimination Method for, solving 'systems'of equations may be a good 4

strategy for reviewing operations with fractions and directed numbers.

VOCABULARY

coinciding lines
intersecting lines
linear programming
parallel lines
system of inequalities
system of simultaneous equations

. .



ENTERING PERFORMANCE OBJECTIVES

1. Determine the LCM of two arithmetic numbers..

2. Graph the equation of a line.

3. Write an equation in the slope-intercept form.

4. Determine Whether Eigiven point satisfievthe equation of a 'line:

5. Write an,equivalent equation for a given equation by applying the multiplica-
.

tion Noperty of vuality.

Asseskment Tasks

1. a) The lqwest &mmdn multipie of 12 and 1

We'

4

B. 24

C. 32

D. ' 48 '

Answer,

.4

The lowest common tulliiple of 6, 9, and 15 is:

A. 15

30

. C. 90

D. None of th6 above

AnsWer

Find ,the lowest, common multi'ple of 45 and 50.

,

Answer
). .4

d) Find the lowest common multiple of 8, 12, and, 20.

Answer-

VI-3

51

to



sYsipmpfo.om SENTENcE

ENTERING PERFORMANCE OBJECTIVES

Assessment Tasks (continued)

a

2. Graph the lines represênte4 by the following equations:
A

)

2y.= x - 5
3

y = ax + 1

d) y =
4--x + 2 s"

3 ,

s

v

.4 et.

3. a) Which of the following is the slope-intercept ,form of 2x + -67
-

A. 2x = -3y - 6

B. + 3
2

C. = - 2
3

D. = - 2

Answey

.2

b) Uhich of the following is the ..elope-intercept form of x + 2y = 4

A. x
2

B. x = -2y + 4

C. = 2x + 4

D. + 2
2

Answer

c) Write the ecluation 3y - 4x = 6 in slope-intercept form.

Answe'r

d) Write the equation 3y + x = -6 fit slope-intercept form.

Answer

1 5

VI74



ENTERING PERFORMANCE OBJECTIVES

Assessment Tasks (continued)

A. a) Whichof the following equations does the ordered pair (3,4) satisfy?

5.

A. 3x + 2y 6

1
B. + y = -

2,C.
3-

D. x - 2y ... -12

Answer

b) Which of the followinipoints satisfy the equation 3x t 5 = ?

A. (2,1)

B. (1,2)

C. (-1,2)

D. (-1,-2)

Answer

Does the point (-2,1) satisfy the ecluation 12% + 7y - 6 = 0?
A

Answer

1
d) Does th point 3)'' satisfy the equation 6x y = 3?

Answer

Which of the following is not an equivalent eiluation for 3x 4y =,k-1?

A. -6x + Sy = 2

B. -3x = 4y + 1

C. 9x + 12y = -3

D. -3x + 4y =

Multiply the equation 3y x = 4 by -4 to obtain an equivalent equation.

Answer



'

WT V; - SY$TEMS OF QM SENTANCIFS _

ENTERING PERFORMANCE OBJECTIVES

Assessment TaskS (continued)

. c) Which of the following is an equivalent* equation for 2x 4: 33?' 0?

-A,. 4x +.6y 7 2 .

B. -2x - 3y P

C. -6x 7 9y ... 0

D. '8x - 12y -=.**0

,

Answer

d) Multiply the equation Sy - 2x == 3 by -2 tp obtain an equivalent equation.

Answer,

V I - 6

4

5 4

A



tNIT VI - SYSTEMS ,P2 OREN SENTEtiCES

ENTERING PERFORMANCE ,OBJECTIVES

' Answers

10,

I. a)

b) C

c) 450

d) 120

2.

c)
II

VI-7

2.

3. a)

c) y =
3

+ 2

d) 1y 3-x - 2

4. a) c

b) .A

c) Yes

d)

5. a) B

b) -12y + 4x -16

c)

(I) -10y + 4x --- -6



f

PERFORMANCE OBJECTIVES

UNIT VI - SYSTEMS OF OPEILSENTENCES

/.

1. Determine whether the graphs of a system of equations are. parallel, intersecting,

or coinciding lines by examining slopes and y-iniercepts. (II)

2. Solve a system of equations gxaphically. (III)

3. Solve a system of equationp by the addition (subtraction) method. (III)

4. Solve a system of'equations using multiplication.with the addition (subtraction)

method. (III)

5. Solve a system of equations by the substitution method. (III)

4

6. Solve word problems involving two variables add a system of equations: '(Ill)

7. Solve a system of linear inggualities graphically. (III)

*8. Solve linear programming 'problems. (IV)

Minimal Averw Maximal

# 2-5 #1-7 4
ALL

.K.EY SKILLS FOR END,-OF7GOUgSE TESTING

13. Solve a system of equations in two variables.

14. Colve word problems involving,twp Variables and a system of equations.

/

0
14.

I 31)
VI-8



'CROSS REFERENCES

UNIT VI - SYSTEMS OF OREN SENTENCES

TEXTS (BY AUTEM)

Objective

.

Dolciani
et al
(1976)

Dolciani

et al.
(1978)

Foster
et al

1

197 ---k

4
,Jacobs

,

Reedy
et al
(1978)

4
Payne

et al
(1977) -

Sobel
Bnks
(1977)

Travers
et al

(1977)

251-254
fr

425-426 354 225-226
.,'

--- 222-223 308-311

2

,

337-339 251-253

w

422-423 389 243-245 180-183 247-251 312-314

,

346-347 255-157 429-431

,

396 251-255 184-186 252-255

,

3 8-320

4 350-352,7258-259 /02-434 396-399 252-255 188-192 256-259 318:320

5 3407342 261-262 427-428 404-466 246,249,:1931 -263 315-317

6

344-345)355-
347-349,359 264-272
352-353

_

424,43i'mp,
434-444

4

407-410 256-269 196-2ai., 260

-275

'

322-326
327-330

.

'360063 274-275

276-278

445-446

---

---

---

.

501-503

---

208-210

V

211

264-270 331-352

V

8 -

4.
. A
---

eft

a

,

VI-9

4



CROSS REFERENCES

UNITATI - SYSTEMS OP OPEN SENTENCES

TEFTS (BY AITHOR).

Cbjectivei
Itirkil

Part II -'77

Jacobs
(Part 1)
(1976)

Jacobs .

(Part II)
(1976)

. Jo. ,--

{Ahab
(1977)

(Pgit4iI)
(1977)

1 308-314 274-277 321-326 101-105
t

1,

2* 308-211 - 397. . 274-277 323 . . 105

318-320 403 281-283 . 331-3321 . 107-10

32Z-324
,

403 281-283 334 109

5 325-326 400 278-280 328 -..106.

4

6

1-7"-343"327

,.315-317

P47321
-r3214----

328-332

406,409
412,413

296-315 3417349 ',111

,

7

.

388-394.4 --- '117-124
0 -

,

_...

,

...... -.... ___
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PERFORMANCE OBJECTIVE VI-1

Determine whether the graphs of a system of equations are parallel,
intersecting, or cOnciding lines 'by examining slopes and
y-intercepts.

Tell whether the gr4phs of each of the following systems of equations are parallel

line\s, . intersecting lines , or coi,ncieling lines

a)
.

4

y =--21+ 3 . , a)
,

)0

y = -5x + ll

7 2x + 7 , - b)

y '= 2x'-- 3 A

1
c)

:ix + 3
1,4

.

2y = x + 6-

d) Which of the folldwilni' eqdations.has a graph which coincides with the

/
graph of the .equation y, = 3x 4:

in

1
A. y = x 4

" 3

B. 2y - 6x + 8 =r6

C. 2y = 6x + 8' /

D. None of the above
(

AiisCver:

-t

1 59

4

44'

..



4

PEATORMANCE OBJECTIVE VI-2

1

Solve a system of equations,auphically.

A.

Match each system of equations vith its graph.

1) y = x + 2; y. x 4

2) x y = 2; x + y = 4

3) x y = 1; 2y = -2x + 2

b) Determine the*Solution set of the following systems pf equations by graphing.'

2) 2x + 3y .,-, 9

y, = x 7

I) x 2y = -14

y 2x 2

3) x y = 5
= 3 x

VI-12



.PERiORMANCE OB4ECTIVE VI-03

Solve a system of equations by the addition (subtraction ) method.

1. Solve simultaneously by the addition ( ubtraction) eliminaticymethod.

a) 3r + .2s = 10 b) 3x + 2y = 12

Sr + 2s = 10 -3x - 2y = 6

Answer: Answer:

2x + 3y = 15

.-2x + 4y = 21'

d) -x + 2y = 6

2y -x =

Answer: AnSWer:

s

4 4

.



PERFORMANd OBJECTIVE VI-4

4.1.111%.

Solve a system of equatio s using multiplication with the addition (subtraction)

method.

1. Solve, using multiplication with the addition method.

a) 5p + 2q = 5

15p - 3q = 15

Answer:

b) 17r + 12s ='-19

13r - 3s = 22

Answer:

3a +,2b.---..10 5p - 2q = 16

2a. + 3b = -5

.Answer:

3p,+ 5q = 22

,

162

V1-14



PERFORMANCE OBJECTIVE VI-5

Solve a system of equations by the substitution method,

1. Solve the following systems of equation by substitution

a) x + 2y = 5

3x + 2y = 3

Answer:

c) 2x '+ 3y = 2

4x y = 18

Answer:

1

b) 4g + q = 1\9

2g - 3q =

Answer:

2
d)

3

3y 2x = 8

Answei-:

a



PERkORMANCE OBJECTWE V1-6

,=11
Solve word,problems involving two variables and a system of equations.

1. SOlw each word problem:

a) Elaine bought eight fuzzy peaches and one cucumber for $2.43. Les

bought eight cucumbers and one fuzzy peach for $11.25. Find the cost

of a cucumber.

Answer:

b) The sum of the digits of a two-digit number is 13. The number with

digits interchanged is 14 more than 20 times the original tens digit.

Find the original number.

Answer:

)1 canoeist who took 3 hours to paddle 9 miles upstream was able to

return to his starting point in 30 minutes. At what rate cguld'he

.paddle in still:,./ater?

Answer:

Eleven years ago Mrs. Alva Was three times as old as her dauibter Rose.

Five years from now Mrs. Alva'will be 5 years less than twice as old

as Rose. Bow old is each now?

Answer:

6 4

VI-16



PERFORMANCE 'OBJECTIVE VI-7

Sol;.re a system of linear inequalities gr4phically,

1% Solve :.4.C17%.S:y 0,em of inequalities graphically

a) x y 6

y x > -8

Anigwer:

b) x y < 5

2y -8

Answer:

.c) x -4

x 2y ?_'-2

Answer;

d) y > -6
P

2y -4- 2 < -x

Answer:

7

7

's

VI-17

f



PERFORMANCE OBJECTIVE VI-8

f Solve linear programming

_Solve reach problem.

%i A regional park commission hopes to build campsites in two locations.

wo

At one location in the mountains, each campsite costs $750.00 and requires'

36.man-hours of At the other 1C)cation, nearer a major city, each

campsite costs $1500.00 and requirds 12 man-hours of labor. The gpm-

mission can spend at most $150,000.00 and use at most 4800 man-hours of

labor in building the campsites.. How many campsites should be built at

each location in order to maximize the number of sites available?

Answer:

b) AA automobile assembly plant has a maximum produCtion capacity of 1200

cars per day. The sales force pre.dicts it can sell at most 600 Cloudstars

and 800 Dachsundsper day. The g ofit for a Cloudstar is $650.00 and the

profit 'for a Dachsund is $500.00. How many of each car should be produced

in order to make the greatest profit?

Answer:



')

PERFORMANCE OBJECTIVE VI-8 (continued)

Solve linear programming problems,

1.

c) A student gets a job in a Tastee-Freez stand. Each day he has-80 units

of milk, 70 units of ice cream, and.30 units of syrup.. The specialty of

the house is the "Last land" which consists of 2 units of
4

of ice cream and 1 unit of syrup. Another speciality, the

milk, 3 unils

"Vanilla

Plains'," consists of 2 units of milk, I unit of ice cream, and I unit of

syrup. The "Last Stand" sells for $.80 and the "Vanilla Plains" sells

for $.50 How many sales of each would be most profitable?

Answer:,

d) Each week.the McKay Trucking Co. needs at least 650 gallons of diesel

ei

fuel, 3'4 gallons of gasoline, and 48 gallons of oil to keep its fleet of

truck in operation. Pacific Petroleum Co. can deliver 130 gallons of

diesel fuel, 36 gallons of gasoline, and 4 gallons of oil for a wholesale

rate of $60.00. A similar plan costing,$75.00 is available from Overseas

Oil.Company for 65 gallons of diesel fuel 54 gallons of gas, and 12

gallons of oil. How Itany standing orders should the McKay Co. place with

each firm in order to meet its petroleum needs at the'smallest cost?

Answer: N



Answers

VI-2

a

UNIT VI

a) intersecting

parallel

c) coinciding

d) B

a)

b)

2

B"

2) A

3) C

671111WMEM
NM NSUMEM
NO MMOMMUM
Mi MEMO=
MN EMMINNO
miUMMEMAA
NM MINIMMEM
WV MUMMINPUM
MO MMEMMOM
%ausamma
MI IMMOW

smar .immassist
scrommom
milmormammi
mommaummcm

arm mommwmamm
ME MMCBM6041
MI OMMEOMMI
ME IMMOMMEM
I MMOMMINI
MOMMESMMOO=
&AM

SYSTEMS OF OPEN SENTENCES

V1-2 (continued)

VI-3

VI-4

3)

AM=
OU OMMINIMM

MMO MOMTIMM
MOM OROMMEM

MOM MONOMERMEM MEOW=
MIME MEMOMOMIL
Ems immomema imams=MEM

a) r = 0
s = 5

0b)

c) y = 3

x = 3

d) {A11 x, y such that -x 4-2y = 6)

N.

p = 1

q = 0

W r =

s = -3

0 a - 8

b =

p = 4

q= 2

VI-20 1 68

VI-5

a)

b)

4

x -1

y= -3

p = 3

q 7 -2',

c) x = 4

y = -2

d) 0



VI-6

a)

b)

V1-7

b)

c)

UNIT VI - SYSTENS OF OPEN SENTENCES.

c) Canoeist could paddle 14mph

ra still water,

d) Mrs. Alva is 44.

Rose is 22.

A cucumber cost $1..39i

Original number is 49.

IMMO=
MOOK2O10

OPSOMOZOM
111050144WARM
OlOWYWAYAWAMMPIPMMTMEWMQWE
WOOMOOMPAMKP'
OMMIOOMOZWAW
IMMIEROMOOKK
ZOOMMOOMIZOO
OIMMOOMOODOM
OMOOMPIAMMOj
OLWAWAMOO
OMORISIOOM

ifIWO
MM MOM-
MMO OKONOM
MOMMORM
MMOMO
OMMUMUMMO ORM
mmumunimmacam
mimmummmassm
MMOMR3OORMOM
MMMEMEEREMON
mmammummum-
11111MMWMOMMMMOO=

AMMOVO
MOMMOMMOM
OMOMMOWES.
MOOMMid2OMO
MOORTMOMMOO
MMOMUMMEMMO
EMiTiOMMOOMMO

.manommummm
OIMUOMOOMOMMO
MUMUMNIMMOM
1MUMOOMMOMMEMO

VI-8

VI-7 (continued)

TEM
NM OMEN=
DV MOOROOV
UURNOMOOSOO
unlinmamma(Jm
NOUNOUNOMOOM
muununnommi
uniummunimma
imounummomm.

PIRMOMMIIMI

a) Let,,x = number of campsites in
the mountains '

y = number of campsites
near the city

x 0

y >0

750x 1500y 150,000

36x -F. 12y 4800

They should build 120 campsites
in the mountains and 40 near

w the city,

VI-21



Answers (continued)

VI-8 (continVed)

UNIT VI - SYSTEMS OF OFEN SENTENOES'

r n

b) Let

(1)

(2)

x = number of Cloudstars
produced each day

y number of Dachsunds
ed each day

c) Let x = the number of "Latt
Stands"

y = the number of "Vanilla
Plains"

(1) x 0

(2) y 0

X5 600

y 800

(3) x + y 1200
(3) 2x + 2y 80

(4) x >
(4) 3x. + y 70

(5) Y 0

To maximize profit, 600
of each car should be
built each day,

(5) x + y, 30

I

He should sell 20 "Last

Stands" and 10 "Vanilla

Plains" to make the

great9st profit.

VI-22
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a'UNIT VI - SYSTEMS OF OPEN SENTENCES

Answers (continued)

V1-8. (continued)

d) x = number orders from

jt.:ific Petroleum

Let y =-

Overseas

r of orders frpm

(1) x

(2) y 0

(3) 130x 4- 65y ?_ 650

(4) 36x -4- 54y 324

(5), 4x I- 12y 48

To meet their needs at the

smallest cost, McKay Trucking

Co. should place 3 standing

orders with Pacific

. Petroleum Co. and 4 with

Overseas Oil Co.

VI-23



UNIT VII - POLYNOMIALS

PURPOSE

This unit introduces the students to higher-order, non-linear relations. It

is,one of three interrelated units which concentrates on positive'integral
exponents. Students apply the laws of exponents to simplify polYnomial
expressions.

OVERVIEW

tudents are,introduced to the basic terminology of polynomials. The concept
of combining similar terms is expanded to include the addition and sub-
traction of polynomials. The laws of exponents are'comOoirigrVith the addition
and subtraction properties,to simplify polynomial expressions. Some basic
applications of pblynomials are investigated through the solution of open
sentences'and word problems.

SUGGESTIONS TO THE TEACHER

Instructional Days: '16-19
Minimal Course.Objectives: #1-12, 16-19
Average CourseObjectives: #1-14, 16-19, 21, 22
.Maximal Course Objectives: ALL

Due to the length of this unit, it is suggested that at least two tests be
given.

Although many books discuss special products in relation to factoring, th.ey
are included_as_part of the multiplication objectives in this unit.

The FOIL method (First, Outer, Inner, Last) may be introduced as a procedure
for multiplying two binomials.

Objectives containing the phrase "by inspection" are intended to require
students to simplify expressions quickly without paper and pentil.

Some teachers feel that this unit is the most appropriate place to introduce
zero and negative exponents.

Advanced students should be exposed to the most difficult exercises through-
out this unit.

VOCABULARY

binomial
decreasing order
degree of a monomial in a variable
degree of a monomial
degree of a polynomial

increasing order
monomial
polynomial
simple form
trinomial

VII-1

k.



'UNIT VII - POIANONMALS
!Pk.

ENTERING PERFORMANCE OBJECTIVES

1. Simplify arithmetic expressions containing exponents.

2. Add, subtract, multiply', and divide integers.

I

1
(

4. ',Compute three place multiplication problems. \

5. Simplify expressions using the distributive property.

.6. Combine similar terms.

7. Solve equationS.

3. Compute long division problems.

Assessment Tasks

Simplify each of the foilowing expressions:

4 32.. 42 32 .

a)

b) 25 '13)

2

c) 52 92 c)

d) 15125 110 d)

2. a) 4 + (-6) + (-7) a)

b) 814 + (-857) + 311 b)

c) 1.033 + (-0.1) + (-10.066) c)

d)
3
+ (-22) d)

4

e) 308 - 684 e)
;

0 -177 - -643 f)

g) -20.5 - 856.175 g)
41,

1 2
h) 11j 12s h)

i) (96)(-65) i)

j) (-1.3)(-3.5) 3)

k) (-56) (-79) k)

.4-) (213 ) 1)
7

m) (-208) (-16) m)

:I



UNIT VII - POLYNOMIALS

ENTERING PERFORMANCE OBJECTIVES

Assessment Tasks (continUed)

2. (continued)

(-.07)

o) (-6240) 65

3
P) (75

3. a) 585717808

b) 72)60,048

d) 126)38,430

4. a) 257 592

x917 x795

b)

a)

b)

c)

d)

c) 728 d) 364

x238 x419

c) /\ d)

5. Simplify each of thgvfollowing expressions:

a) 7(x + 4 - 6y) a)

b) -5(3x -. 9 + 7y) b)

8(9x_+ 5y -\8) c)

d) -1(2x2 - 3x 9) d)

6. Combine similar terms.

a) 23 + 5t + 7y + t + )7;4- 27 a)

4

b) 6x4 + 3x3 - 1 + 4x4 2x3 + 5 b)

c) 5m3 6m2 + 4m - 6m3 + 6m2 - 5m c)

d) 2x2 6x - 15 - 11x2 + 7x 6 d)

Solve each of the following equations:

a)

b)

.'c)

a) 7(y + 2) + 4(y - 1) + 12 = 0

b) 3(8n 5) 3(1 n) = 9

c) 2 - 7.(m 1) = 3(m - 2) 5(m + 3).

d) 6(2x + 1) 3(4x 3) (6x + 10) =

-(4x 3) + 3 VII-4 d)

74



UNIT VII OLYNOMIALS

ENTERING PERFORMANCE OBJECTIVES

Answers
"\

1. a)

b)

.c)

5184

4

106

4. a)*

b)

c)

235,669

470,640

173,264

d) 32 4. d) 152,516

2. a) 79 5. a) 7x + 28 42y

b) 268 b) -15x + 45 - 35y'

c) -9.133 , 0 72x + 40y - 64

d)
5-1
12

-2x2 + 3x + 9

e) -376
6. a) 6t'+ 8y + 50

f) 466

b) 10x4 + x3 + 4
g) -876675 00

c) -m3 m
h) -1.1_

15
d) -9x2 + x 21

i> -6240

4.55 7. a)

k) 4424 n = 1

A) -9 c) m - 6

m) 13 d) _1

n) -310.1

o)

p)

-96

< a) 376

b) 834

8
c) 5731A'

d) 305

-P



UNIt VII - POLYNOMIALS

PERFORMANCE OPJECTIVES

1. Classify a pOlynomial according to the number of terms: monomial, binomial,

trinomial. (II)

2. 'State the degree of a monomial'. (II)

3. State the degree of a polynomial. (II)

4. Arrange a polynomial in increasing or decreasing order.

5. Add polynomials. (II),

6. Subtract polynomialS. (II)

7. Multiply a monoMial by a monomial. (II)

8. Determine the power of a product.

9. Simplify expressions involving powers of products, multiplication of
monomials, and combining similar terms. (II)

10. Multiply a polynomial by a monomial. (II)

11. Multiply two binomials. (II)

12. Multiply tw4 binomials of the form (a + b) (a - b) by inspection.

13. Find the square of a binomial by inspection. (II)

14. Multiply a trinomial by a binomial. (II)

15. Multiply two polynomials each containing at least three terms. (11)

16. Solve open sentences involving operations with polynomials. (III)

17. Divide a monomial by a monomial. (II)

18. Divide a polynomial by a monomial. (II)

'19. Simplify expressions that involve dividing by a monomial and combining
similar terms. (II)

20. Simplify expressions involving zero and negative exponents. (II)

21. Divide a polynomial by a polynomial. (II)

22. Solve word problems invOlving polynomials. (III)

,/tVII-6 4...
1.76



Minimal Average Minimal

#1s- 12, 16 - 19 #1 - 14, 16 19, 21, 22 All

REY SKILLS FOR END-OF-COURSE TESTING,

15. Add and subtract pplynomials.

16. Multiply polynomials.

17. Divide polynomials.

18. Solve linear equations involving polynomials.



CROSS RUERENCES

'UNIT VII - P0LYNtM1ALS

TEXTS (By AUTHOR)

Objective

Do1cian
et al

(1976)

Dolciani
et al
(1978)

Foster
et al

1979

Jacdbs

(1974)

Keedy
et al
(1978)

Payne,
et al.

(1977)

Sobel

'Banks
(1977)

Tra s
et al
(1977)

d

1 116-118 292-293 148 2.. 140-141 270-271 293 200-201

2 116-118 294 148 296' 138-140
.

--- 197,

293-295

3 116-418 295 148-150 296 138-140 --- 293 2.00-201

293-295

4 --- 296 149-150 --- 138-140 - ---
,

294-295

5 116-118 295 t 151-152 286 , 142-143 070-271 289-29 208-211

298-3001

6 116-118 295 153-155 288
\.

144-147 270-271 289-291
212-214

'6"12fir'
%7

k .83-86
--- :

120-121 298 156-157 292 148-150 221
,..-.,

122-123 298. 159-161 244-245 89-91, 224 389-391
363-365'

9 122-123 298 160-161 --- ---
,95

10 124-126 299-301 162-163 292-295 148-.151 274 ___ 215 216

156-157

11 128-130 303-305 164-166
295 wo.

148.-151

301-303 275/277 292-295 217,222.

165-166 156-157
......4

12 156-159 305

,

171 295 301-303 283-284 21 222305-307 7
/

r.
1U-162

v-...

13 0i2 304 167-171 295 301-303 280-28 308-309 :221-2a2

159-162

14 130 305 -_- 295 52-,154
217 t

..

. .

130 --- 295 152-154
218

118-119
16

125 126
305 -u-- 49 -493 313-314 310-311 ---

VI1-8



, CROSS REFERENCES

UNIT VII., i'OLYNOMIALS

, TEXTS

P

Payne
et al
(1§77)

41...

'''Sobei avars
Balakelet-ii.7-
(1977) (1977)64j.ective

Dolciani
et al.

(1976-)
...........

Dolciani
. et Al,

(1970

Foster
et al
.0:979),

Jadbbs

(1974)

Keedy,
et'al
(1978)

145-147 339-39; 241-243 245 425 352-355 :227-229 91-93 .---

>.

18

19

L
"14

1-153
4

339-340 --- .352-355 227-229 335-336 348-351

153
,.

342-344
/59-2§1

461
%

227-229
_.... ,

20
4

148-149 .349-s352 --- 238-239 8 :230 387-391 -359-362

21

, \

220-222 342-344

,

254-255

.

52-355 3061-308 337-34 ,354-35

..., 131-133
25-126 ,

324-329
172-177
223-228 ...... --- 311, 356-35

1P,

g

I*

II .4

, ). .

,

,- ,

4 .

v

S. I,

4



CROSS REFERENCES

UNIT VII - FOIINNOMIALS

TEXTS (BY AUTIWR)

Objctives
110241491m

e''' 4A.
Part I - '77

gEngilm

Part II -'7'7

Jacobs
(Part I)
(1976)

Jacobs
(Part II

(1976)

Johnson

(Pgtai)
(1977)

John Son

(PgtaiI)
(1977).

316-317 68-69. 438 189 .

.

--- 215 169 169

3

T
318-319 128

)

--- 215 '
.

1,69 169

318-319 68-69 . --- . 189-190 134 134

5

.

323-328 70-71 439 .

443-444
192-194 --- 135-136

6 330-336 74.-77 ' 439
445-446

192-194 --- 135-136

.

. 7 3467349 79-82 447 186-188 148

8 350-351 79-82 --- 130-132. 148
,

148

9 ,4 348-353 79-82 --- 130-132

/
151. 151

10 352-355 84-85 . --- 151 151

.

11 1356-359 86-91 449 195-198- 152-157 152:157'

12 360-362 ...... --- 152-157 152-157

13 360-362-
0

- 155 155

.

14

Ilt

,
356-359 86-88 449 196;198 157

.
157

15 358 90-91 --- 198 . 158 158
0

16 3 4 7,6,85 --- 426-440 159 159

VIL-10
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CRQSS REFERENCES

UNIT VII - POLYNOMIALS

-
TEXTS (BY AUTHOR)

objectives

7...:.

a
P. t 1

im.

- 77'

rklm,gi
Fart II -'77

'lambs
Mart 1)
1976

Jawbs
(Fart II)

(1976)

.aohnson

(Paltal)
(1977)

Johnson

MgtaiI)
(1977)

17 .368-370 .98-1Q0 451 187-188 162 162

(

18 371-373 01-104 --- 199 167 .167.
.

19

-

-.-7 V

--- . --- * 167

,_..,

167

20 ,--- ---

1

---
.

---. 240 , 240

21 374-376 101-104 451 203-206 169-.173. 169-173

22
354
359
62

U-73,103-
77,88,104

---' 444-446
,

---

9

v

0

6 0

Alb

I.
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a

1.

'PERFORMANCE OBJECTIVE VII-1

Classify a porynothial aCcording to the number of terms; monomial, binAial,

or trinomial.

Identify each p.Flyhopial as a monomial, binomial, or a trinomial.

a) .3r2s 47 15 4

Answer

b) i3 -.2xy y 2

Answer

2 3 4
c) z

.. Answer'

d) r5 2v2w 4 53

hnswer

7

.. V11-12

et

4



PERfORMANCE OBJECTIVE VII-2

State the degree of a monomial.
0

a) State the degree of -3k2y3z.

Answer

b) State the degree of 5x3y.

-Answer

State the degree of llx 3yz 5
.

Answer

The.degree of -5x2y.z is:

A.
?Fp

B. 5

C. 14

D. 10

Answer

v

.00



PERFORMANCE OBJECTIVE VII-3

State the degree of a polynomial.

1. State tir degree of each of the following:

a) 4x2yz + 7x3z + 13x5
y2z2+ 17x2y

es

Answer

b) 52017Z4 + 7x5yz'+ BXYZ +
9x2y2z2

d)

Answer

6x
2 y2

Z
3 + 9xyz 3 + ilx4y 3 + Bx 3

yz.

Answer

7y2x2z

Answer

8
15z 2y2

5 4- llx3zy 9zxy

e)° The degree o -15x yz s
4. 75x

2
y

2
z + 15xy

7
z
11

is:

t As 9

B. 5

c. 19

D ,11

Anser

a

p.



PSRFORMANCE OBJECTIVEIVII-4

J._

Arrange a polynomial in increasing or decreasing order.

1

a) Arrange the following polynomial in decreasing order of the degree of x:

4xy2z + 7x3z. + 13x
1.9x2y

Answer

b) Arrange the following polynomial in increasing, order of the degree o

y: 5x3y3z4 + 7x5yz + 8xy4
9x2 2z2

Answer

a) Arrange the following polynomial in decreasing order-of the degree of z:

9xyz + 1 x
3
yz

a + 7x 2
y
2
Z

3 15x
5
y
2
Z
2

Answer

d) Arrange tlAe following polynomial in increasing order of the degree of x:

8x3yz2 + 13x5z + 2xW + 11x4yz.

'Answer



1,ERFORMANCE OBJECTIVE VII-5

Add polynomials.

Simplify:

a) (4/C 5) + (4x - 7) + (5x - 8)

Answer

b) (8x3 40x2 + 50x) + '(-20x2 t 10x -'125)

Answer

C) - (5x

Answer

d) (y2 +

4nswer

+ z) + -(3x - 8 - y): + (3y + 7 )

4y + 6) + (y2 - 4y 12) + (2y +

r

VII-16-

.

"Pk



PERFORMANCE OBJECTIVE VII-6

Subtract polynomials.

Simplify:

a) (5a - 6b + c) - (3a + b - c)

Answer

b) (8ab Sax) - (9ax + llab)

\ Answer
\,

(a2 a + 4) - (5 + 2a - a2)

Answer.

d) (3a2 + 50 7b2) (3db 42 -

Answer

^

4

-1 s.
VII-17



PERFORMANCE OBJECTIVE VII-7

Multiply a m9noTial by a mOnomial.

Finethe product of each pair of monomials:

a) (2a4) (5a2) Answer

b),\ (-3m2n) (7mn2) Answer

c) (2ax21).-,(-5a4xy3) Answer

d) (-3a) (-2a2b). (7a3b2) Arlswer

e,) ) (an)
.

Answer



yERFORMANCE OBJECTIVE VII-8

petermine the power of a product.

Simplify:

a) (3a2)3

Answer

b) (-5m4n2)3

Answer

c) (-3a
3134)2

Answer.

(21)4c5)3

Answer

e) (amb)n

Answer

4,1e

VII-19 189



ERFORMANCE.OBJECTIV4, VII-

Simplify expressions involving pcpkers of r6ducts, multiplication of
monomials, and combining similar terms..

114

Simplify;

(3x2y)2 (3x2y2)

Answer

b) (3u) (u2v)3 *(2u)2

d)

5
V

3.
*71.1 )

Answer
.,o

(-6y2z3)2 (2yz) 2 (3yz2)3

Answer

(5m2n)2(3m3) - (3m

Answer

I.

2
(2m

3
n,)

It*

U.

VII-20

."

4



PERFORMANCE OBJECTIVE

Multiply a polynomial by a monomial.

Simplify:

a) 7x2 (x3 - 2x2 + 11)

Answer

b) 4x(5 - x - lOx2)

Answer

-2abe (5a 4- 2b 3c 4- 8)

Answer

2xy(3x2 8xy + .5y2

Answer

V11-21

,;111

91.

f



PERFORMANCE OBJECTIVE VII-11

Multiply two binomials.

Simplify:

a) (3x +.4 ) '(2x + 5)

Answer
"

b) (2x 7) (x 8)

1.

.Answer

(3x - 2)" (2x7

Answer

(-2x + (3x - 2)

Answer

r7,

6

Mfta

'13

a

VII-22

4

4



A

'

1

Multiply.twp binomials of the form a + b) (a - b) by inspection.
A -

Find the product of'the following binomials by inspection:

a) (3x + 2) (3x - 2)
#

Answer

-
b) (y

2
5)

2
+ 5)

Answer

c) (w x) (w + x)

Answek

3
d). (5x +

7
) (5x -

Answer

w

.

41.

Mar.'

N. 01

1

*

. 193
VII-23

,
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PERFORkANCE OEJECTIVE VTI-13

1

.

Find the -square of a binomial by inspection.

1. Find , the siquare of the .following binomials-by inspecti.on:

(x +
2

Answer

b) (2x - 3f

c)

,Answer

(5w
2

Answer

6t 3)

2 3 2
d) (xy v

,.

swer.- .

I ID

.s

Nl

.st:RY

194

yII-24



PERFORMUCE OBJECTIVE
1

bita).t.iply a trincimia316y a binsomial.

Find each produat:

a) mi2 + 5m 7 '6

2m + 1

Answer

a'

2 "1b) 5x - 6x + 7

Answer
' a

c) (3c2 c + 5) (c2 - 1)

Answer

d) (x2 + 2xy + y2) (x + y)

ut.1

Answer A

a

195-

a



PIFFORMANCE OBJECTI

Multiply two po1ynoniial S' each containing at least 3 terms.

Simplify the following;

a) (x2 + 3x 7 2) (x2 5x + 3)

Answer

-Ansumr

(3x2 + 2xy

ser
d )'a+.2b t t (2a + 313.- )

;

(2x2 - 3

wer

5y2)

1 96

VII .



PERFORMANCE OBJ2UTTVE VII-16

Solve open sentences involving operations with polynomials.

Solve the following open sentences:
Me.

a) -10(3 - 4n) - 7(5n + 3) = -51

Answer

b) 6k - 5(3k +2) = 50% - 1)

Answer

'c). 3(x 2) 4(x + ) = 3(k + 14)

-
Answei

d) 4 (21it + 5) - 2 (5 ) < 12 - 3 (10 - 8m)
ft

Answer

I.

VII-27

4



ERFORMANCE OBJECTIVE. VII-1.7

Divide a monomial )py, mtmomial.

Sipplify:

a) 42x8y3w

6x5y3

Answer

15) 35a4b3c

-5ab5c

Answer

c) 36m
6 n

45m5n

Answer

-27a7b9c5 -1. -3 .2b7c8

Answer

e) am.

ri

w1

Answer

4

4.,

19.;

vn-28
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PERFORMANdE OBJECTIVE VII-LB

Divide a polynomial by a monomial.

O4

1. Simplify:
%

a) -9a-b + 15ab2 21ab
-3ab

Anwar
4

3 O 3 2 2
b) ax yi bxy + cx y

C-
4

c) (4a
2 - 6a

3
4a ) (2a

2

Answer 'a

, d), J3mx3 + 18=3 .-.12X3y) 3x3

Answer

199

I. VII-29

*

V
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PERFORMANCE\ OBJECTIVE VIIr19

Simplify eXpressions that 'involve dividing by a
madmial and comtvining similar terms..

Simpl1fy:

a.) 38p3a5
f' 19 pq

2
\

Answer

4

15D4q4

-3g2q

1
,

b) 25? - 15Y 30y +
8y 5 -

-5y \ Y
3

-

Answer

c) 40cd2 - 32c 2d + 24c2 d 2

-8cd

Answer

24c3d 12c2d2
3c2d

,c

4d) 12m5
65 9m?n3 3m6n2

Gmn2

Answpr

4/-

1

V11-30



6RFORMANCE OBJEcTIVE VII-20

Simplify expressions involving zero and negptive expr

Simplify:

b)

5,,r91,7,5w72

-75x y

Answer

2 0
3 xy
9-15r2y

Answer

2 0 .

c)
X Z

X°5771Z

Answer

d) (x2y0z-3)-3

Apswer

A

a
-n

Answer

(Vi

VII-31

e/a

do1/41/4



PERFORMANCE OBJECTIVE VII-21

'Divide 41 polynomial by a polynomial.
*

Simplify:

-4

I.

x 6 x - 12x + 25

b) x + y ) 2x2 + 3xy + y7

c)
3 3

X y

x y

Answer

d)
10X

2 4- 71X

Answer

1*
v

e

VII-32

f

Ole

k k

q11,



PERFORMANCE OBJECTIVE VIS722
[

i
.. . .

1

Solve word problems involvi
,

ng polynomials.
,

. ., . .

Salve each problem. Show all work.

a) The squares of two consecutive integers differ by 7S. Find the

integersa

Answer
-

4 ,yk

A rectangular pool is 5 feet lOnger than it is, wa.de: If a conciete

.*

walk 2 feet wide is placed around the Pool, the area covered by the

pool and the walk is 156 square feet greater than the area covered
%

lair the pool alone. -What are the dimensions of the pool? (Hint: a

sketch may help.)

Answer

4 "II

B.

0.

c) A square,and a rectangle have the same area.. -Tyle length of the

rectangle is

of the rectangle

ee inches more than a side of the-square. ,The width

is 2 inches less than a siae of the square. Find

the side of the square. (Hint: a sketch may help.)

Answer

d) A rectangular piece of glass, whose dimenSions are 17 am by 12 am,

must be trimmed by cutting an equal amount from the length and wfdth,

so that its area is 104 am . How much must be cut from the length

and width?

Answer

VII-33
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Answers (continued)

c) 126y5A.;

d) .57m7n2

V-10

-11

UNIT VII - POLYNOMIALS

73c 14x" .+ 77x2

. b) 20x 7 4x2 - 49x

,c) -1042bc

"

1 , .
VII-14

a), 2 7i-

b) 15x3 23x2 t '27x - 7.
. .

.)c) 3c4- 2c2 - 3 ,
, .

, x3 'et 32;?Y: 3KY'

4ab2c + 6abc2 -.16abc

a) . x4 - 14x2 + 19x 7 6
,4

6x4 x3 + 9x2 + 35

c) 6x4 - 5x3y +*7x2y2 13xy3 5y4-

d) 6x3y 16x2y2 + 10xy3 d) 2a2. + 7ab + 6132 + .'ac + bc - c2

a

6 2 4- 23x + 20

) 2x2 - 23x + 56.

c) 62 13x + 6

d) -6;c2. + 13x - 6

VII-12
e

d) m > 7

a) 9x2 - 411 a) 7x?w

-.17.ac
b) 1/4 - 25 b)

b-

2
4m

c) , 2
!,, c)

5

9
d) 25x2- d)

ga2b2

49 . c 3

VII-13

a) 6x + 9

b) 4x2 12x +

c) 25%44 + 60w2t3 + 36t6

d) x2y4 20vxy + w6v2

e) a
111-n

VII-35

rJ

771



Answers (continued)

VII-18

a). 3a 5b +

321C cb)

c) 2 - 3a + 2a2

d) m + 6n - 4y

VII-19

a) 7p2ri3

b) 3y2 + 3y 9

c) -9d + 12c 3ba

d) ml+n2 6m5n3

VII-20

a) 15yLul

VII-21

a) x 6 - .11x 6
e.

b) 2x + y

c) x2 + xy + y2

fd) 5x 7

VII-- POLYNOMIALS

,}711-22

.4) 37, 38

b), x 20'

c). Side z6a

0 4 am
& A'

ij
a

V11-36

2 6
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A.

Th

'CP



UNIT VIII - FA4TORING

PURIVS E
Noe

14
%The concepts contained in this unit provide tlib students with a*.tecnnque

for expressing-polynomials as indicated products. When polydomials are
written in this form; the division.prverty ofdequality can'lleused to' :

.simplify algebraic fractions and the zero product rule can be used to splve
higher.order equations.'

.OVERVIEW
;

\ Algebraic factoring is intrOduced tiirough a.review of.the concept of lirAme
factorization. Various technicTes for factoring pcaynomials are preOnted
and applied',C the solution of:quadratic equations and wo"rd probkema

- ir

SUGGESTIONS TO THE TEACHER

Instructional Days: 12-15
Minimal Course Objectives: 1-8
Average Course Objectives: AIL
Maximal Course Objectives:. AIL

An alternative method for:factoring quadratic trinomials is offered:

A trinomi4l of the form ax2 + bx + c can be expressed as
'ax2 + rx 4 sx + c where r + s = b and rs"= ac.

The trinomial 6x2'+ 19x - 7 can bp written 6x2 - 2x- 4- 21x.

where 7,2 + 21 = 19 and -221 = 6-7. = -42.

To complete Che factoring., 6x2 2x + 21x - 7= 2x(3x ) +.7(3x =
(3x - 1) (2x + 7).

The following procedure could be used for general factoring of'polynomials:

Check for common factors.

2. Check for difference of squares.

3. Check for a trinomial square.

4. Factor as a oduct of sums, a product of differences, or a
product of a sum and a difference.

- 5. Check each factor to see whether it can be factored by one of the
methods in steps #2 4.



I

VOCABULARY I ,1

binoqiial difference/
:binomial swim
composite -

a constant terd '

cubigrequation
diffgience of, squa es

lactbr
greates.t common factor

. linear ,teami.

;

e.
eqiation.

prime factoriiition
prime member
prooluct

-.quadratic equation
quadratic, term
strinomial square r,

.zero prOaduct property

7

e

et+
7.`1



ENTERING PE4PORMANCE OBJECTIVES

.UNIT VIII - E4CTORING

,y

1. Identify prime and composite nuMber

1

2. Prime factor given whole

3. Determine the greatest commi fact two or more wIlplel numbers.
. . . ,?

f -

a
4.. 'Multiply a polynorgal-by a/ anomiAl.

- . I

0 #

f:
I

S. Multiply a'binomial sum a binomial diffeTenpe.-

6. Square a:binomiql.

/.- Solve equations,'

Assessment Tasks
.9

1. ...a). Identify i;ach of the following as being prime oecomp

B. 20

C.;

D.

43

0'68

E. , 57

A.

130
0

C.

D.

E.

Whicb of the following is a prime number?

A. 0

B. I

C. 19

D 87

Answer

c) Which of the following is a composite number?

A. 5
B. 11

C. 20

D. 53

-Answer VIII-3

04,09

te.

-4

1

4a



II la

UNIT VIII - -FACT0RING-

ENTERIG PeRFORMANCE OBJECTIVES.

70.
'Assessmen1tT sks (continued)

2.. a) 23 f 5 is.the pririe factorizatiot cf whieh."of t#e fo1icw14 aumbersP

A. 30
-

B.. 4 40

Jo* C. lopo

a

4

D. ,None of the above:

Answer

4

;1 b) The prim factorization of 72 is:

A. 2 3' 121'

B. 8 9

4
C. 24.

2
'

D. 23 32

Answer

c) The prime factorization of 300 is:

4-J
A.

lee.-23 1 22 5

C. 22 , 3 52

D. None of.the abov.

Answer
H-

'4) Prime factox each of the following numbers;

A. 36

B. 54

C. 84

D. 105

E. 140

F. 180

+to

V11I-4

21 0

A.

B.

C.

0.

E.

F.



UNIT VIII - FiCTORING

AI

ENTERING. PERF0RNCE OBJECTIVES

-Assessment Tasks ontinued),

3.&-E6 What'is the greatOat common factOof 24 and 36?

ft

'<Answer

The greatest'bnEot. factor of 12 artd.16 is:

A. 2

B. 4

C. 6 .

D. 8

Answer

.

What is the greatest common factor of 15, 25, and..30?

Answer.

a

d) The greatest to

A. 6

B. 9

C. 12

D... 27

Answer

*II MOn factor of 30, 54, and 72 is:

4. Simplify each of the following:

.a) -8x (3x2 - 5x 1)

b) 2x3y (- 8x2y + 11xy2)

c)' a4 (a3 - 2a2 -4- 2)

d) 5s2t 3s2t2 + 6s2)

5. a) (8x 7y) (8x + 7y)

b) (xy + 9)(xy 9)

c) (x + 3)(x 3)

d) (3x 1)(3x + 1)



UNIT VIII - FACTORING

ENTERING PERFORMANCE OBJEtTIVES

Assessmeni Tasks (contiftued)

6. a) Which.of the following is the square of. (7x + 87)?

A. 49x2 + 56xy + 64y2

B. 49x2 + 56xy +.64y

C. 49x2 +.112xy + 64y24.
D. :9xa4-. 64y2

Answer

Which of the following is the square of (9x

Tre,

A. 81x2 + 72xy - 16y

B. 81x2 - 72xy +,16y2

C. 81x2 - 16y2

D. 9x2 I3xy +46y2

Answer
4

.c) (3x 1)2

Answer

d) (2x + 9)2

Answer

7. Solve each of the following equations:

a)
1
x + 6 = 0

2

c) 5t + 9 - (3t + 1).

d) '3(5x - 7) + 66 = 0

a)

b)

c)

d)

.



4.

UNIT VIII, - FACTORING
r

ENTEIUNG PERFpRilANCE Oi.JECtIVES

1k.
Answers

1. a) IA. \KI4e
r

compositp,

C. prime

composit

E.1 composite

D.

,b) C

c) C

b)

c)

d)

artv

D

A. . 32

B. 33

C. 22 3

D. 3 5 7

E. 22 5 7

F. 22 32 5

12

B

5

A

4. 4-24x3 40x2 + 8x

-1§x5y2 + 22x4y3

c). a7,- 2;16 + 2a4

d) 10s2t3 1140 + 30s4t
Pie t'Iti)k

5. a) 64i2 - 49y2

b) x2y2 81

c) x2 - 9 .

I) 9x

6. a)

b) B,

c) 9x2 - 6x +

d) 4x2 + 36x + 81

7. a) -12

b) x = 0

c) t = -4

d) x = -3

V111-7

a



FERFORI§ANCE OBJECTIVES

1: Determine the GCF of tworior more monomials with integral coefficients.
4

2. Factor a polynomial by isolating the giiatest commonCiactor.

UNIT VIII - FACTORING

3: Factor a.polynomia.1 that 1.6 ehe difference of two perfect squaiet.

4. Factovi trinomial that is the- sqdjare of a binomial.

5. Factor a trinomial of the form...A.2, bx +

6. Va or a trinomial. of thevfo alax2 + bx + c.

7. Factor a polynomial complelely.'

8. Solve equations by factoring.

9. Solve wordoroblemi involving

#1- 8

t.

factoring.

KEY SKILLS FOR END-OF-COURSE TESTING

19. Factor polynomials completely.

20. Solve equationg by factoring.

21. Solve word problems involving facioring.

Amerage

Au

2! 4
V111-8

Maximal 4

All



CROSS OFERENCES

UN* V II.- FACTORING i

TEXTS (BY AUTHOR)

411,

Objective

Dolcian
et al
(1976)

Dolciani
et al
(1978)

Foster Jacobs
ei al.

1979 (1974)

Reedy
et al
(197S)

Payne
et al
(1977

Sobel

Banks
(1977)

Travers
et al

,

"""
1 1457147 307-308 3-184 90 69 288-289 295-297 226-227

05

2 151-154 312- 185-186291 169 288-289 295-297 226-228
305

i'
3 156-159. 313 188-19 307-308 185-187 292 305 307, 229-232

317 306

160-164 313 191-192 300 181-183 294-295 308-310 233-236'
309

5 167-171 315 206-211 303-306 173-177 298-299 300-305 237-241
; 310-311

172-174 318 212-214 303-306 174-180 301-302 311-313 242-245
310-311

7 175-178 3 9 216-219 314.-315 1R6-188 304 305-310 242-245
317 306-311

8 180-185 32b-322 221-222 491-493 189-192 310 250-252
434-436 - 313-316

9, 186-189 324-32 223-228 --0- 93-196 311* 313,317 250-252
f



CROSS REFERENCES

-4

UNIT VIII - FACTORING

(BY AUTHOR)

Objectives
Fart 1 - '77

Willm
Part II -177

Jacobs
Mart 1)
t1976)

Jacob*
(ast tI)

(1976)

Janson
(Fatah)
(1977)

1 84-386, 111-10
.0

--- 212-2/4 178-182
217

2 387-388 114-116 :277-279 212 214 180-182

392-393 140-141 --- 225-227 211

4 394-398 142-144 --- 228-230 212-213
,

399-402
145-147
149-151

--- 218-221 188-192

.
152-153

6 ---

_

154-155 --- 222-224 142-194

--- 156-157 --7. 194-197

8 .. 232-235 '346-347 429-431 199-207

..

. --- 234-235 ___

4.

21

'*\4'\



PERFORMANCE OBJECTIVE VIII-1

Determine tht greatait common factor of two or more monomials with ,integr,tal
coefficients.

a

a

'The greatest common:faCtor of the terMs' of the polyfibmial

24x5 600 7 108x3

A. ?4

B. 6x3

C. 12x4

D. 12x3

(' .
-... Answer

E.

a

State the greategt common factor of the terms of each polynomial:

b) .-30z6 18z3

Answer

- 24z2

c) liab 23a2.b-3

)nswer

d) 75m7n3 60m6
n
2 - 45m n

Answer



PERFORMANCE OBJECTIVE V111-2

Factors 4 polynomial by isolating the greatest common factgr.

-4

t
#

a) Which'of the following is the prime factorizat4on of
,

502y5 1001ey2 + 125x3y3?

A. 25x1(2y3 - 4x3f 53i17)

B.

C.

4 4
25xy(2xy - 4x y + 5x y 2

)

25(2x2y5 4x5y2 + 5x3y3)

D. None of the above

Answer

e
"

b) Determine the missing monomial factor given a polynomial factor and

the product.

4 1) (2x2 + 5x 24)0 + 6020 - 108x3.

2) (5zLf- 3z + 4) = -30z6 + 18z3 24z2.

----- 3) (11 + 23ab2 30a2b4) = llab + 23a2b3 30a3b5.

4) (5m3n2 + 4m2n 3) .----
75m2n3 + 601/16n2 45m411

c) Factor:

1) 9x3 + 18x2 + 24x

Answer

2) 72=2 - 48mn

Answer

3) 17a3 + 9a2 + 7a

Answer

sr

VIII-12



PERFORMANICE OBJECTIVE VIII-2 (Oantinued)

d) Factor:

1)' .24a 36a2b lBab

Answer .

2) 6 3y2z2 +:.14642.Y2z, + 22x2yz2

Answer

5abo2- 10ab2c 25a2bc
,

Answer

"

e

VIII-13

on.



PERFORMANCE OBJECTIVE VIII7?

ractor a polynomial thot is the difference of two perfect squares.

Identify the binomials that are the difference of two perfect squares

by writing DS in the blank provided. (Write NOT if,it Is not a

difference of squares.)

1) x2 9

.2) -9 + 4y
2

5) - 36

'3) In
6,

7) x.
2d - 4

4) x
2

36)

b) Factor:

1.) X2 4

Answer

c) Factor:

1) -4%2 I

An*wer

2) 9)c 25y2

Answer

8) x 16

d) Factor:

VIII-14

1) y
2n

1

2

Answer

6
n - m

6 \

Answer



. PERFORMANCE OBJECTIVE 17111-4

FaCtor a trinomial that is the square of a binomial.

ich of these is factored incorrectly?

A. a
2

4- 4a + 4 = (a + 2)(a + 2)

B. x2 - 2x + 1 = (x + 1) (x + 1)

C. 4x2 12x,+ 9 = (2x -3)(2x - ),

D. 1 + 6y + 9y2 = (1 + 3y)(1 + 3y)

Answer

4.

b) To be factore as the square of a binomial, the massing term of

the ynomial 9x2 + + 4 must be:*

A. 36x

B. 72x

C. 12x

D. 6x

Answer

c) Factoi':

1) X2

Answer

2) a2+ 2ab

Answer

d) Factor:

1.) 9 - 12x + 4x2

Answer

2) x 2a + 2x
a

+ 1

..Answer

VLII-15

2'



PERFORMANCE OBJECTIVE VIII-5

Factor a trinomia3kof the form X2 + bx + c.

a) Which of the following have a common binomial,factor?

L.x2+3x-54

2. 'X2 - 3x - 18
f'

. 3, x2 + 2x - 24

A. (4) 1 and 2

B. (b) 2 and 3

C. (c) 1 and 3

D. (d) 1, 2, and 3.

E. (e) None of the above

Answer

lc) what is the common binomial factor of the following polynomials?

X2 7x 12

X 2 10x + 24

2X 4- 5x - 36,

A. (x + 4)

B. (x - 4)

C. (x 2)

D. (x - 6)
._

E. None of the above

Answer



PERFORMANCE OBJECTIVE VIII-5 (continued)

c), Fact Or completely:

X2, + 10X + 24.,

Answex

2) x2 + 14x + 40

Answer

Factor completely:

I) X2 - 5x 36

Answer.

x2 - 13x + I.2

Answer

44P

e.

2 9
VIII- -- L.



.00c.

PERFORMANCE 1/13JECTIVE VIII-6

Factor a trinomial of the form ax2 + bx + c.

Which of the following 3 trinomi

3x2 - 16x - 12

2. 6x2 - 23x - 18

3. 6x2 + 5x - 6

A. 1 and 2

B. 1 and 3

C. 2 and 3

p: 1 2, and 3 i

E. Wine of the above

Answer

1Factor the following trinmaels:

b) 6x2 + 19x + 10

Answer

c) 8x2 - 34x + 21

Answer

d) 20x2 + 7x - 6

Answer

S.

s have a common binomial factor?

,

A..0 0 4
VIII-la'



PERFORMANCE OBJECTIVE

IFactor a polyncoial completely.

Factor as completely 'as possible:

a) l5x4 10x1 25xF

An swe r

a8 256

Answer

c) 2y4 15? - 27

Answer

d) - 13m2 + 36

. Answer

a

VIII-19



PERFORMANCE OBJECTIVE VIII28

]Solve equations by factoring.

a) The sum of the rootS of the equation X2 + 6X = 0 t

A. 6

B. 8

C. -8

D. -6

Answer

b) If (x + 2)(x 3) = 0, which of these four concl ions follows?

A.

B.

C.

(x 2) = 0 and (x - = 0

2 and x =

.= -6

D. Either (x t 2) = 0 or (x - 3) = 0

Answer

c) Solve by factoring:

X
2 3x - 18 = 0

Answer

d) Solve by factoring:

6x2 - 15x + 6 = 0

Answer

e) Solve by factoring:

4x3 - 9x = 0

Answer



2-EilkOpMANCE OBJECTIVE VIII-9

problems Uivolving factoring.

lto

In a school auditorium the number of seats in each row is 3 fewer

than the number of rows. How many seats are in each row if the

auditorium seats 810 persons?

Answer

b) The Centerville Municipal Fool measures 500vteet by 0.feet. How

wide must a concrete walk aroundipe pool be if the walk is to

an area of 1000 square feet?

1....

ver

wer

ft

Find two consecutive integers such that their product is 72 less

than twice the square of the.first integer.

Answer'

d) 'A rectangular piece of sheet metal is 12 cm wide and 17 cm long.

An equal amount is to be cut from the length and width. How much
4

27
must be cut off from the length and width to Itiave an area of 84 cm

*0.

Answer

0 0.

/ VIII-21

4

0



Answers

a)

b) -6z or 62

c) ab

UNIT VIII - tACTORLNG

V111-3

-1) DS

2) PS

3) .DS

4) NOT

'5) 'NOT

6) DS

7) DS

8) DS

d) 15nikn

V111-2

a) A

b)

c)

d)

1) 12x 3

2) -6z2

3) ab

4) 15m4n

1) 3x (3x2 + 6x + 8)

2) 24 nin (3n - 2)

3) ? 17a2 + 9a +.7)

d)

1) 6ab(4a2 + 6a + 3)

2), 2x2yz (3xyz + 7y + 11z)

3) 5abc(c 2b Sa)

1 T.41

22&

V111-22

1) (x _.2) (x 2)

2) (7x + 3) (7x - 3)

1) (1 t 2x) (1 - 2x)

2) (3x + 5Y) Qx - 5y)

1) (y.n + 1) (yn 1)

2) (n3 + 1tt3) (n3 in3)



'Amswers continued)

V111-4

UNIT VIII - FACTORING'

Ini;511 (continued)

c) -(254 + 3) (y + 3)(y - 3)

d) (n + 2) (m 2).(in + 3) (n - 3)

c) VII1-4

1) (x + 1)2 4)

2

2) (a + b) b) D

.o) {-3, 6}

2

d)
2

e)

1

VII1-5

111111

b) C

1) (2x. - 3)

2) 3et + 1)2

a) A

bl

c)

) :- 6)(x + 4)

2) (x,+ 10)(x + 4)

d)

1) (x 9)(x + 4)

2) (x - 12)(x 1)

VIII-6

a) A

b) (3x + 2) (2x + 5)

c) (4x -3) (2x -7)

d) (4x + 3) (5x -2)

VIII-7

a) 5x2 Cx + 1)(3x - 5)

b) (a4+ 16) (a2 + 4) (a + 2)(a - 2)

a) There are.27 seata,in each row

b) The walk must be 5 feet wide

c) The integers are 9 and 10 or
r

-8 and -7

d) Five am must be cut from the 1enTP1

and width so that 84 cm2 are left.

a

V1II-23
%la



UNIT IX - RATIONAL ALGEBRAIC EXPRESSIONS

PURPOSE

In this unit, tecblaiques for simplifying and factoringpalynomial expres6ions

are applied to alg-ibraic fractions. Rational algebraic expressions and
fractional equations are utilized in the solution of related word problems..

OVERVIEW

Simplification of algebraic fractions and the basic o erations with algebraic
fractions are,stressed. Solutions of fractional equations and word problems
involving algebraic fractions are discussed.

SUGGESTIONS TO THE TEACHER

Instructional Days: 11-14
Minimal Course Objectives: #1-7 10

17°
Average Course Objectives: #1 , 10-12

Maximal Course Objectives: ALL

The parallel between the techniques
algebraic fractions should be stres

VOCABULARY

algebraic fraction
complex fraction
denominator
extremes
extraneous roots
fractional equations
lowest terms

r simplifying arithmetic fractions and

means
mixed expressions
nonrational
numerator
proportion
ratio
rational algebraic expression
reciprocal

4



UNIT IX.... RATIONAL ALGEBRAIC EXPRESSIONS

ENTERING PERFORMANCE OBJECTIVES

1. Reduce arithmetic fractions.

2. Multiply arithmetic fractions.

3. . Divide arithmetic fractions

4. Change mixed numbers to imprbper fractions.

5. Change improper fractions to mixed numbers.

6 dd and subtract fractions with like denominators.

7. Add and spbtract fractions with unlike denominators.

8. . Solve equations which equal zero.

Assessment Tasks

*1. Simplify each fraction.

a) 17
34

b) 24

36

24

32

d) 15

45

l
a)

b)

c)

20 e)

32

f) 16

18

g) 54

81

h) /20

J45

57

95

ix-

**I

.1)

W V. a. A I I s. M. ge IN i pnt*

1*



.UNIT ZX - RATIONAL ALGEBRAIC EXPRESSIONS

ENTERINGPERFORMANCE OBJECTIVES

AsseSsment Tasks (contipilid)

2. a)

"b)

'1

8' 9

1

3

2

4

5

8

318

3.

d) 4 2

b)

c) 1 3

T 1-74

d). 1 . 1
13- =

3 3

4. Change to improper fractions.

a) 2
8

b)

c)

d)
4

5
5-
6

5. Change to a mixed number.

a) 14

5

b) 35

6

0 37

3

a)

a)

b)

c)

d)

a)

b)

c)

d)

95 d)

17

IX-4

232



UNIT IX - RATIONAL ALGEBRAIC muss Iota

ENTERING.PERFORMANCE 04tCTIVES

Assessment Tasks (continued)
\_

6. a) 9 7
1 10

2 4
+ 75

7. ,a)

b)

7 11

9
20

1
2

4

19
20

3
4

.3
5

c). 7 °_f_ 1
12 -1-- 18

) 7

8. Solve each of the following equations:

a). x2 ,5x - ,24 P=

--b! 3x = 0

c) x2 X 6 =

x(x + 3)(x - 4) =

b)

b)

.d)

IX-5

233



IIN - unotaL-iftwrinuanssi

ENTERING PERFO1ti4NCE OBJECTIVES

Answers

1.

2.

4.

a)

b)

c)

d)

e)

f)

,g)

a)

b)

c)

d)

a) .

b)

e)

d)

a)

b)

c)

1
-_-

2

3
-4-

1
3
5

8
9
2

4
9
3
5

4 .

1

5.

6.

7.

8.

.

_

a)

b)

c$

a)

c)

d)

a)

b)

d)

a)

b)

c)

d)

24

16
11
10
19 or 61-

3 8

24 4
5 5
14 or it-Z
3 3

2

7

10

26
9

14
3

35
6
51
4

21A

IX-6

1
4
47 2
45 45

23

40

x -8 or 3

x. = 0

x -. 3 or -2

x = 0, -3 or 4

gr.



.
_LTN;T IX. RATIONAL ALGEBRA C EXPRESSIONS,

TERiORMANCE 0B4ECTIVES

?10. Determine which,value(s) of a 1arab e.mate the denominator of a given
,

fraction equal to zero. (III

2. Simplify an algebraic fraction. (I )

3. Multiply algebraic fractions. (II)

4. Divide algebraic fractions. (II)

5. Simplify expressions containing both multiplication and division of
algebraic fractions. (II)

6. Add (subtract) algebraic fractions witkelike denominators. (II)

7. Add (subtract) algebraic fractions with unlike denominators. (II)

8. Write a mixed expression as a single fraction. (II)

9. Simplify a complex algebraic fraction. (II)

10. Solve open sentences with fractional coefficients. (III)

11. Solve fractiorial equations. (III)

12. Solve word problems that involve the use of algebraic fractions. (III)

Minimal Average Maximal

#1,-7, 10 #1 - 8, 10 - 12 All

'MY SKILLS FOR END-OF-COURSE TESTING

22. Simplify an algebraic fraction.

23. Multiply and divide algebraic fractions.

24. Add addsubtract algebraic fractions.

25, olve fractional equationit



CROSS REFERENCES

UNIT LX - RATIONAL ALGEBRAIC EXPRE8SION8

Ast,

TEXTS (BY AUTHOR)

Aak

tobjective.

'Dolciall

et al
(1976)

Dolciani
et al
(1976.

,

Forster
etal
(1979)

Jacobs

(1974)

Keedy
et al
(1978)

Payne
et al
(107)

Sobel
Banks
(1977)

Travers
et al
-(1977)

1 197-200

.....--,-.

197-200
,

347-348 183-18 200
420-421

--- 362-365 331-334 370.372

2 346-348 185-186 197-203
422-425

325-330 364-370 331-334

3 205-207 35 -357 188-1901 2041209
426-436

325-330 371-374 340-343 376_376

4

_Mollme
208-210 353-357 191-192 204-209

437-442

331-333 374-378 340-343 379-381

5 211-213 353-357 --- --- --- 375-377 340-343

6 214-217 358-360 57-258 210-213
451-456

334-340 378-380 -344-347

7 214-217 360-364 59-261 218-225
461-467

346-351 -381-48 348-353 384_386

218-219 --- ___ ---.
_-- --- 4053-358.

9 2i0- . --- ___ 443-446 t --- 389 355-358 -381

10 224-225 371-374
257-258 356-359 --- - 359-363

226-227 379083 270-271 =-- , 356-359 394-396 359-363

.12 24v-245 375-378
383-397

272-288 --- 360 397-405 368-373 394_397

IX-8

236



CROSS REFERENCES

UNIVIX RATIONA,L ALGEBRAIC tXPRESSIQNS

TEXTS' (BY AUTHOR)

*1ective
Pa:t I -I""

Jacobs
(Part 1)
*1976)

-Jacobs )

(Part XX)(10Ift""II)
(1976)

a2DtsVn

(1977)

162-163 64-66
420-422

326-328 ..-

2. , 167-169 64-6
420- 25

329-331 221-226

90-196 67-69
426- 28

332-340 227-228

f,

197-206 70-72
. 432-434

141-344 227-228

---
-

...
...

---

6 212-217 73-75
429-431

350-355 229

7 218-227' 76-79 359-368 231-233

8' 229-231
1

..... ___ -__

9 197 432-434

-)

344-346 233
250

10 --- ___ ---

11 236-239 369.371 244-246 .

250-251

12 240-242

0

---

A

--- 246-249
252-254

1X-9
't

, 23.7 1
4,



PERFORMANCE OBJECTIVE TX-1 .

Determine which value(s) of a variable make the denominator of a given

fraction equal to zero.

e the values of. the variable which make theidenominator of the

x+3 equal zero.

;77714
The sum of these values is:

A. -5

B. 0

C. 5

D. 7

E. none of the above

Answer

Determine the values of the variables which make the denominators of the

following fractions equal zero.

b) 2y2+10v+8

yi-Y Answer

J) n2-7n
n2 -8n71-7

Answer

Answer



PERFORMANCE OBJE IX-2

Simpliiy an algebraic fraction.

Which of the following fraCtions have the same simplest foil

1. 5x2+1Clx

5x

2. x2-4
,x2-4x+4

a. x2+5x4.6

x+3

A. 1 and 2

B. L and 3

C. 2 and 3

D. 1, 2 and 3

E. one of the above

Answer

Write. each of the following fractionein simplest form.

y2.73y+2
1-y

c) m2-5m+6
m2-9

x+3
x7-4x-21

Answer

Answe

Answer



PEREORMANCE ancliym Tx-3

Multiply algebraic fractions.

a) What is the simplest fo

A.

B.

.3x+3y. 5x-5y
30x x2-y2

4

k

x

C. ,;"4-Y 5

10 x+y

D. 5

of the expression

Answer

b) What is the simplest form of the expresscon

a2-2a-8 a2+3a-4 a2+a-6

a7+2a-3 a2-6a+8 a2+6a+8

A. a+2
a-2

B. a-1
a+4

C. 1

D. a+2

a+3

c) Simplify

a2+2a -15
-a2+711+10

d) Simplify

2._th2

4p+8

3a2+12a+12
5a1-5a-30

4R-8

1X-12

Answer

Answer

Answer



PERFORMANCE OBJECTIVEJX-4

[ Divide algebraic fractions.

What is the simplest form of the h What is the simplest form of the
qquotient uotient

20

p2..2p_8

2 21+4
x2-16 x-4

P2 -P-12

A. .2xf4 A. 1

.x+2

B. p+2
2x-16

C. 2:42
C. x2-2x-12 p-4

2x-2

D. None of the above
D. 2x+8

Answer Anawer

Simplify each quotient.

1. y2-25 ..:._ 6y+30
y+1 18xZy

d) Simplify each cptient..

x2-2x+1 17;7

Answer Answer

2. 3a2-48 j_ a2-a-I2
a2-a-20 a2-2a-I5

2. 2m2+4m-6 3 5m.Z30m-35
m2-9 IWI-10m+21

Answer Answer

IX-13



PERFORMANCE OBJECTIVE TX-5

Simplify expressions containing both multiplication and division

of algebraic fractions.

a) x . 6x + 18 , x2 - 9

x + 1 4 5x2 50 + 50

c)

d)

Answer

m2 + 2m 15 m - 25 . m2 + 5m + 6
m2 4m m2 1

Answer

iOj + 5k 3j - 6k 15J 15k

j2 - jk 2k2 4j2 k2 j2 k2

Answer

r 2 llr + 18 r2 - 7r - 8 6

rZ + 4r 5 r2 + 2r 15 r72: + Sr + 12

Answer



PERFORMANCE OBJECTIVE IX-6

L.

Add (subtract) algebraic fractions with like denominators.

Simplify the following

a) 8 - 2 4
5x 5x 5x

Answer

h+j

'Answer

4

k
2 + 9 - 6k d) 4a+1.0 a+7

k-3 k-3 k-3 1;747173 a +a-.3

Answei Answer

IX-15

243

4



'PERFORMANCE OBJECTIVE IX-7

Add (subtract) algebraic fractions with unlike denominations.

at is the sum in simplest form of

3 2

A.

B.

C.

+1
211 - 8

1

- 1)2

(b + 2) (b

-b -2

4)

-1(b - 4) (b

1

+ 2) (b - 2)

-l(b + (

1

b - 4)

(b 2) (b 4)

Answer

r41
Sim lify the following.

b) 3

c)

27

2m + 18 m 81

Answer

5 2

2z2 7z 2z7 + 9z + 4

Answer

d) 2g. + 3 t 6g + 5

q 8 qz 7q 8

Answer
A

IX-16



PERFORMANCE OBJECTIVE IX-8

Write aig.xed expression as a single fraction.

m + n
a) Express the following expression as a single fraction 5 + m n

+ m + nA
m n

B.
.4, n

6ra

C.
6m 4n1

- n

,D.,'None of the above

An wer

/.

Express each of the following expressions as a single fraction.

b) s + 3 + 1

s + 1
Answer

e + 2f

Answer

2ef
e-f

9d) 3d - 2 +

Answer

le

IX-17

le



.PERPORMANCE OBJECTIV4 IX79

Simplify a complex algebraic fraction.

a) What is the simplest fokm of the fraction

A.

B. 1

m 2

rn + 3

O. None of the. above

Answer

Simplify each fraction.
a2 - 1

11) a2
- 6a + 5

d)

a2 - 4a 5

a2 - 10a + 25

Answer

k 1
k 2

k2 + k - 2
k7 k - 2

Answer

1 2

-c c

Answer

IX-18

2
M 4- 4m + 4

m2 - M - 6

ra
2

4

M 5m + 6



%woo.

dE

.PERPORMANCE OBJECTIVE Ik 10

1

Solve.ogen sentences with fractional coefficients.

a) Solve the equations

st

4z 3 2z 3

15 7 9

then b + z is:

1
A. 7,

2

31-
6

7

32

D. 35

1 2

b - 4

1 2

3z + '2', z
3

E. 29

Answer

Solve the following equations.

4x + 1 3x s 2x 4
b) =

6 4 3 4

Anstver

b + 5 2b + 2
b 3 =

9 3

Answer

m + 2 m - 7
d)

64 3

Answer

A

5 and

1X-19

4



PERFORMANCE OBJECIVE 1X411

Solve, fractional equations.

a) if you solve each of.the equations
x x

+. ,-5- 35

the difference hqlween their roops is;

A. 52

13. 48

C. 3

D. None of the above

Answer

Solve the following equataonsie.

q +.1

Answer

= 4
q + 6

3x - 1 4x

n 2
d) n - 2

Answer

n + 2 3

0 4 S

IX-20

.3 2 19=
10



PEWORMANC6 OBJECTIVE IX-12

Solve word problems that involve the use of algebraic fractions.

Solve each problem. Show all work.

a) Mr. Smithers can

9 hours to paint

work together?

-- Answer

b Fred

paint his fence in 6 hours, but it takes his dapghter

it. How long will it take to paint the fence if 'both

can finish his paper roiate in 3 hours. If his sister %Jill helps

him, they both can deliver the papers.in 2 hours. How long would it

take N d .to deliver the pvers by himself?

Answer

The distance from Cooper
S.

from Cooper-to Asheville

'She averaged 10 mph more

travel each way?

Answer

4.

to Asheville is 60 miles. Ms. Pawning drove

and returned. The entire trip took 5 hours.

while returning frol6Ashvirle. How fa)f did she

d) A freight train travels 160 miles in the same tithe that a trailer truck

travels 75 miles. If the rate of the train is 18 mph greathr than the

rate of the truck, find the rate of each.

Answer



Answers

b)

c)

1
x - 7

IX-3

a),

b) C

3

d) 1

IX-4

UNIT IX

a)

b) C

c) 1. 3x2y(y 5)

1)

y + 1

3

1
-x (x + 1)

. x - 1

2 (m 1)
2.

5 (m

4

RATIONAL ALGEBRAIC EXPRESSIONS

it

it

Ix-5

2j - k

d) (r +. 9)_Sr 7).(r - 3)
(r - 1)(r + 6)(r - 8)
41,

IX-6

a) 2

b) h j

) k3
1)

a - 1

IX-7

e) D

b)

c)

d)

3

2m 18

3z 4- 28
(2E + 1).(z *'4)

2
.:- 8

IX-2 ,)



qc

UNIT LX RATUDNAL ALGEBRAI'6 EXPRESSIONS

Answers (contiriued)

IX-8

a) C

P)

110

32 45 4: 4

s + 1

ef 7 2?
e f

3d2 + 7d + 3
d)

d 4- 3.

-c)
k + 1
k + 2

b) q

c ) x

d)

-32

24

-1 or x = 12

2
or n = 1/4\

IX-12

3
It will take them 3 hqurs if

5

they work together.

b) It would take Ned 6 hours to

deliver the papers himself.

c) Going to Asheyille, Ms. Phwning

averaged,20 mph and returning she

average0 '30 mph.

d) The truck averoges 54 mph and the

train averges.72 mph.

ea.



UNIT X, - RADICAL EXPRESSIONS

PURPOSE .

This unit introduces square roots and other inrationil expressions. It

extends the techniquts for combining similar terms to combining-similar

radical expressions-. Proficiency in simplifying radical expreasions is
necesSary.for geometry and idvanced algebia.

OVERVIEW

Conditiont for writing radicals in simplest form and techniques for simpli-
,fying radical expressions aie developed.

4
.

Radical expressions and extraneous rodts are applied to the sdlution of
open sentences.

SUGGESTIONS TO THE TEACHER

Instructional Days:. 10L12
Minimal Course Objectives: #2 - 5, 7
Average Course Objectives: - 11

Maximal Course Objectives: ALL

'Computation of approximate square roots could be performed by the standard
square root algorithm or by the divide7-and-average method.

For advanced students, the concepts of'fractional exponents and higher
order.roots could be introduced.

Hand calculapots could be a voluable aid to this unit,

VOCABULARY

conjugate
Hdistance formula
hypoitenuse

index
leg

13Ythagorean.Theorem
radicand
rationalize the denominator #
similar radicals
square root

`-)

itt

X-1

252

e

P



UNIT X - RADICAL EXPRESSIONS

ENTERING PERFORMANCE OBJECTIVES

1. Identify Square factors of a whole imber.

2. Idenfify numbers which ,are per'fect s uares.
,

3. State the square root.of a square.number.

4. Subtract directed numbers.

5. Combine similar terms.
7

6. Solve linear equations.

7: Multiply binomials.

8. Solve equations by factoring.

Assessment Tasks

1. a) Which of the following.are square factors'of36?.

A. 2

B. 3

C.

...

4

D. .

E. 9

1
gtiOr

)

-Answer

h) Which

A.

,of the following is the largest .square factor of 180?.

B. 9

C. 18

D. 36.

1=I

Answer

Name the greatest square factor of 54.

Answer

X-3

253



UNIT X RADICAL EXPRE,SSIONS

ENTERING PERFORMANCE OBJECTIVES.

Assessment Task ,(continued)

1. . d) Which of the following is.the largest square factor of 250?

2.

A. 5

B. 10

C. 25

D. 100.

, Answer

[.

Which of the following is no.t a perfect square?

A. 1

B. 2

C. 4

D. 9

1.21

Answer

b) WhiCh of the following is A prerfect square?

a

A. 20

B. 40

C. 50

M 81

Answer

c) Which Of the i?ollowing is a perfect square?

A. 15

B. 21

C. 75

D.. None of the above

Answer

d) Name the numbers between 50 and 150 which are perfect squares.

'AnsWer X-4 or-



UNIT X - ADICAL EXPRESSIONS

ENTERING PERFORMANCE OBJECTIVES

U.

AssessventTabks (continued)

3. a) Wiff

b) fig
c) .4/17670

4. a) 5 - .11

b), (-15)
Tr. .

) 6

.

.4

4.1-. (-13)

5. Combine wimilar terms.

a)

b) 4k3 ;50 - 2k3

c) 3m2 6m +, 7 4m2 m

J
.d) x -(7y + 2z -.x lly - 8z

2a -, + 4a - 13 d

23

..
. Solve 9ach of the,Ifollowing :tiquations:

6k

a)

a) 4(h + 5) + lit= 35 a)

,b) 3(z + 1) = 2(z 2) b)

c) 5y 30 c)
-7

= 0
d) .07x + .04(9000 - x) 450 d),

b) (7x 2y) (3x + 8y) b)

c) (3 21) (7 6m) c)

d) (3w 717)2, d)

7. a) (3x + 2)(5x - 7)



:):
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UNIT X - RADICAL EXPRiSSIONS

ENTERING PERFO4MANCE OBJECTIVES

Assessnierit Tasks (continued)

8. Sblve ea**dh-of the following equations:

,a)

b)

c)

O f

x2 - x - .15 =

,15 +.x = 2x2

3x2 = 10x - 3

/ .
6

+ 1
'3 Y

0 0-

%.

9

4

.r



UNIT X - RADICAL EXPRESSIONS

ENTERING PERORMANCE OBJECT IVES

Answe r s

1. a)

b)

C, E

D

.

1/4

a )

b )

2.

c.),

d)

a)

b)

9

B 7.

Pe

)

d ),

a)

b) ,

D c)

d) .64, 81 100, 121, 144 d)

3. a) 9 8. a)

b) 6 .b)

c) 20 c)

d) 3 d)

4, a) -6 ai

b) 12

c) -14

d) 17

5. a) 6a -3d 5

b,), 6k3 8k2 - 6k 3

c) -m2

d) -18y - 6z

01'

y = 6

x = 3000

000

15x llx - 14

21x2 + 503v - 16y2

21 - 32ta + 12m2

9x2 42xy + 49y2

x = 8 or -7
5x --
2

°Or 3

1x or 3

x -6 or 3



UNIT X - RADICAL EXPRE8SIONS

PERFORMANCE OBJECTIVES

r

1. Compute the approximate square root of a number by using a square root

algorithm.

2. Write radicals in simplest form using the product and quotient pr perties of

square roots.

3. Multiply and divide radical expressions.

4. Combine similar radicals. (II)

5. Multiply binomials Containing radicals. (II)

6. Simplify a radical expression with a binomial denominator. (II)

" 7.. Solve radical equations. (III)

8. Solve word problems involving the use of radical expressions., (III)

9. Determine the length of the unknown side of a right triangle, usirig the

Pythagorean Theorem. (III) .

10. Cdmpute the distance between two points, using the'distance formula. (II)
s,

. Minimal Average, Maximal

#2 - 5, 7, 9

KEY SKILLS FOR END-OF-COURSE TESTING

#1 - 9 ALL

, 26. Write radical expressions in simplest fc)rm..

27. Solve radical equations.

X-8

s.

.



CROSS RETEREN6ES

UNIT X - RADICAL EXPRESSIONS

TEXTS (BY AUTHOR)

\
Objective

MI

Dolcian
et al

(1976)

polcian
et al
(1978)

Foster
et al
(1979)

Jacobs

1974)

Keedy
et al
1978),

Payne
et al
(1977

Sobel

Banks
(1977)

Travers
et al

(19771

387-390 408-410 338-340 273-277 --- 239-241'
264-265

174-rd

MI
1111111111398-400

N

398-399

402-403

418-423 13422= 260-262
269-271

:41:4
0

243-244 396-403 4074408
.

--- 344-346 263-265
169-272

396-3
402-4

246-248 396-398 409-415

.

423-425 351-353 266-268 412-414
,

253
f

04-406 418-419

5

,

404-405 424 348-350 --- --- --- . 98 '---

6 111 1 423-425 348-350MIMI 03

M406-407

8

,

401

0

MI
,

354-355 El 419-421 259-260 11-411

356-361 421-422 261
0

09 424

9 394-396

,

412-415 356_358 III 21,22 '06-409
233-235

178-179-

10 411-412 415-417

35-973" 111111
255-257 235-236 425-426.

X-9 5 9



-CROSS REFERENCES

.UNIT X -,11-11DICAL EXPRESSICiIS

TEXTS (BY AUTHQR)

Objectives e A
Part ME '77

JfeobS
(Part, II)

(1976)

Jo son
01,gttah)

(1977)

1 --_
i

176-177 -..-

,2 .368-369
, 157-154

:lgi1P
274-278

368-369 171-173 282-285
290

'370-372 168-170 281-282.
286

373-374 --- 287

6
A

374
c

--- 29 -294

7 375-376
i

--- 295-297

8

,

-376-377
........

p
355-356 --- 267

r i0 .

.,

--,:- 268

f)

1 0



PERFORMANCE OBJECTIVE X-1

Comput the ,ipproximate square root of a number by using a square root
algdrit

.FinAhe following square roots correct to the nearest tenth.

a) Viag)

Answer

b) )/1977

Answer

c) 20'

AnsTkr

d) 007

Answe

X-1

4,4

.41444



/-

PERFO JECTIVE X-2

in simplest form using the product and quotient properties of

/77
a) Which the following expresses 4\ in s:implest form?

8

b)

B.

C.
2

D. None of the,above

Answer

Answer

2. 154t 7

Answer

4

Answer

c) Simplify.

I. A/120X2 3

Answer

2. 2 r
I2s

Answer

3. 4V/774-6

Answer

X-,12

e-441



A
PERFORMANCE OBJECTIVE X-2 (continued)

Simplify.

le

Ara--

Answer

2.
5

Answer

3.

Answer



PERFORMANCE OBJECTIVE N7-3

Multiply and divide radical expressions.

a) Perform the indicated operation and leave answers in simplest form.

F

1. 2/1 /6

Answer:

3.7 5/7)

Answer:

3. '6./D1

Answer:

b) Perform the indicated operation and leave.answers in simplest form.

1. /3ab3 /TETT

Answer:

2. (5137)2

Answer:

12/To

3/T

'Answer:

X-14

4



PERFORMANCE OBJECTIyE X-3 (continued)

c) Perform the indicated operation and leave answers in simplest form.

1. 5AT- .a /13
3

Amswer:

2. 5/Y17;

l0/6i
4

Answer:

3. V77 1.53

167

Answer:

d) Perform the indicated operation and leave answers in stiaplest form.

1 . i37c7. ./1775-

Answer:

5/17E;TT

'1G7-0

Answer:

6/7 ± l2V3r7c

3.075'

Answer:

X-15

265

4



PE RMANCE OWECTIVE X-4

The result of simplifying .Ax -06x i :

B.

C. -5x.

D. None of the above

Ans er

b) Simplify.

Answer

2. - A/i7 \Aig

Answer

3. \/150 5)24 11V54

Answer

e) Simplify.

1. OT-- a/7-

Answer

2.

Answer

1 7
3

Answer

X-16

9



. PERFORMACE OBJECTIVE X-4 (continued)

d) Simplify.

1. +

Answer

2. +

Answer

1 /2
i77

Answer

X-17

26 7



PiRFORMANCE OBJECTIVE X-5

Multiply. binomials containing radicals.

Which of the following pair of

expressions are conjugates?

A. (2 + (;) (2 + V-5-)

B. (2 - N./5-) (2 + \(;)

C. ( 3 + ( 3

D. C12, + (VT+ VC)

Answer

Express each in simplest form.

I. (3 + j) (3 NA) =

2. (1 + (2. - V6)

3. + V3) (\/2- \/5-)

4. (20- + 1)

Evaluate x2 + 2x '1 for

x = (15- 1)

Answer

d)

I. ( i1/4/3 VS) (3J3 +

2. (2v/3 -4- )

X- 18

4

268

Pt.



PERFORMANCE OBJECTIVE X-6

Simplify a radical expression with a binomial denominator.

a) To .write
1

in simplest form
2

A. Multiply the denominator bY

B. Multiply by

C. Multiply by
O+ 2'

0+ 2,

D. Already in simplest form

Answer

b) The simplest form of

A.

.vsk

C.

6

11

D.,
-11

Answer

90- N5-
c) Simplify

'Answer

d) Simplify

Answer

1

/
5 + 4

gig

is:

X-19

4

it



PERFWMANCE OBJECTIVg X-7

Solve radical equations.

41

Find the so ution to the equation 4- 2x =

B.

C.

\5
2

D. None of the above

Ahswer

b) Find the solution to the equation 0 3x = -4

A. 3

B. 3 \

C. 6

D. None o the above,,

Answer

e) Solve he following equations.

1. \/5x 15

Answer

2., v/3a- 8

Answr

3. 8 --- \/x -

d) Solve the following equations.

'I. N/t t

Answer

2. 3Ix x -3

Answer
X-20

,S0



PERFORMANCE OBJECTIVE g..-8

Solve word problems involving the use of radical expressions.
\

Solve each word problem. ,Show all work.

a) Twice the square root of a number is 44. Find the number.

Answer

\b) When 9'is added to a riumber, the square root is 10. Find the number.

Apswer

c) If an object is dropped from a certain height, the t'me it takes to

fall can 'be found by.the formula t =
/

s where't .s time and s is
%/ . 16

the distance in feet. Find the number of seconds it t kes a baseball

:that is hit to a.height of 200 feet to fall to the gr und from its

highest point.

Answer

d) Heron's (Hero's) formula, A "-7- N/s(s-a)(s-b)(s-c), is used to find the

area of a triangle when'only the lenths of the sides -(a, b, and c) are

known and s is the value of one-half the perimeter. Find the area of a

triangle whose sides are 12 cm, 16 cm,. and 20 cm (use a square root table).

pswer

X- 2 I

ft-J



PERFORMANCE OBJECTIVE X-9

Determine the length of the unknoWn side of a right triangle using the

.Pythagorean Theorem.

Solye each problem,

a) Find the hypotenuse of a right triangle if'the le gths of the shorter

sides are 18 cm and 24 cm.

Answer

b) A television antenna tower is 350 m tall. Tf a cable 50G m long were

used to support the tower 300 m from the ground, how far from the base ,

of the tower will the cable be anchored to tha,ground?

Answer

c) Find the length of the diagonal of a rectangle tha't is 9 inches long

and 4 inches wide.

tnswer

'd) Romeo placed the bottom of his ladder 8 feet fT.om th? wa 1 of Juliet's

house. The t p of the ladder just reached the bottom of Juliet's window
/

which was 15 feet above the ground. How long was' Romeo's ladder?

Answer



PERFORMANCE OBJECTIVE X-10

Compvte the distance between two points using the distance formula.,
ls

a)Findthe'distancebetween(-3,1)'.and (5, 4).

Answer

b) Find the-distance between (3, 3) and (9, -5).

Anslwer

The vertices of a triangle are (0 (3, 4)., (82). Find its perimeter.

Answer

d) The vertices of a diamond are:

(-5, 1)

(-2,.5)

C. (1, 1)

D.. (-2, -3)!

Find its.perimeter.

Answer

X-23

3



Answers

X-1

a) 34.6

b) 44.5

c) 36.3

d) 45.6

X-2

a)

b) 1.

2.

3.

tA/ 3

3t3/-6-t

3

5n/ 3s

(I) 1

6

UNIT X - RADICAL EXPRESSIONS

X-3 (&ntinued)

1. aol 10

. 1

3. 8

d), 1. 6x41,4

2.Ja
3. 6't 4

X-4'

a) A

1 . 70T

2 .

3 . 28 %/6

1 .

\./ a 3 .

2 .

2 d) 1 . EJ2 -

3
2. 174\cc

.

X- 3 - 30--
3 .

X- 5

2. 9j3

-1

kr' 7

a) 1. ()FT

2 . 75

b) 1. 3ab::

m

3. S

54

.

b) 1.. , 4

2, -4

X-24



\ ,

Answers (c(pn.Einued

0

1

a

UITX --RADICAL,EXPRESSIONS

X-5 (continued) t.

3. -1
.3.)1 30

4% 13 + 473 ,b). 400 m

c) 0 -c) .4/T-7 .inches
,

1. -24 + ,17 feet
.

1

4
a)

b)

c) t 7

14 + 447: '

t:

d)
. 29

X-3

a)

2.

3. 73

'd) 1. {9}

1)
2. {9} tc

x 45
4

21i

'a) 484

*K-"

c) =
2

SpC

d) .96.- (An 2

0

44

X-10---,
a) .d 1-15:

b) d = 10

c) .Permeter.= 13 + 41

d) Perimeter = 20

I.

X-25

'

SI

a



UNITEXI - QUADRATIC EQUATIONS'

PURPOSE

For students who,will continue their study of mathematics in geometry and
advanced algebra, a knowledge of the general solution for any quadratic
equation is important. The main emphasis of this unit is.placed on the
quadratic formula,and its application.

OVRVIEW

Three methods for solving a quadratic equation, graphing, completing the
square, and the quadratic formul4 are presented. (The.factoring method
was introduced in Unit VIIIJ), Quadratic,functions and their iraphs are
also discussed. As'a culminating activity for this unit, StudentS solve
word problems involving quadratic relations.

SUGGESTIONS TO THE TEACHER

Instructional Days:. 8-10
Minimal Course Objectives: #1, 2, 3

Average
Maximal

Course Objectives:
Course Objectives:

#1.,

ALL
2, 3,.5

Familiarization with the quadratic formula is a minimal outdome of this
unit. It is strongly suggested that advanced students learn the derivation
'of ttie quadratic formula.

VOCABULARY

'completing the square
discriminant

C1/4mature pf the roots of a quadratic equat4p
parabola
quadratic equation
quadratic formula 7%6

quadratic relation
symmtry
vertex

XI-1

, 6



(

s,

UNIT XI QUADRAT C EOUATIONS

re

ENTERING PERFORMANCE OBJECTIVES

1. Add fractions with unlike denominators.

2. Mtutikly whole numbers and fti6ctions lay

3. Squ.are arithmetic frleons.

4. Square a binomial.

5.\ Factor a

6. Simplify square roots.

inomial square.

4

7. 'Evaluate algebraic expressions. containing square roots.

8. ' Solve equations by. factoring.

9. Graph a quadratic" unction.

Asses.sment Tasks
3 3A*

I'
3

4 2

+

4_ 3..

6 4

13 3

36 4

19 .4. 3
f)

8 9

49 hz-i'

h) 3
2

4
L) 5 1)

9

25

4

I. )

b)

c) c)

d)

f)

;

h)

j)

V.

2. a)

b)

c)

15

-4-

8

11

1

a)

c)

d)

e)

f)

24

5

-0

2

1

2
e)

11.-3

0

ri

4.



. 1.

UNIT XI - 'QUADRATIC EQUATIONS

ENTER4G PERFORMANCE OBJECTIVES

Assesarryt Tasks (continued)
9 12.

g) '17
/ 1h),

4 .

3. a)

N
2

-1)2

e,

e)

f)

4.9 ;

ttY-

b)

d)

4.

g)

h)

1)

a)

b)

c)

d)

176 )( 2

s'
2

2

3) 2

1)2

- 4)2

+ 5)2

5 )

(2x

(2x

(5x

(lx
2

99.

XI-4

4

h)

a)

b)

c)

d)



UNIT X -

ENTERING PERFORMANCE OBJECTIVES

Assessment Tasks (continued)

5. a), 25x2 + 30x + 9 a)

b) 49a2 + 4b2 b)

c) 9x2 42xy 49y2 c)

) 25x2 - 1.0x 4- 1 d)

6. , Simplify each of the following expressions.

A) (2x + 3)2
16

b) .N181(x 2512-

.c), 6 4 *ti
2-

d) . -26 + 4/127;
4

a)

b)

c )

d)

A

7. If a 7 3, b = -2, c 6 -1, and d = 122 find the value of each of the following

,

, expressions:

d) 442 4ac

2a

4

a)

c)

8. Solve each of the following equations:

a) a2 8a 7 20 a)

b) 2h2 = 210 + 16h b)

c) x = 40
,. . ,)

x 3

d) x , 8 .* i \, d)

a -;t----47-i i

X1-5

-



UNIT XI - QUADRATIC EQUATIONS

ENTERING PERFORMANCE OBJECTIVES

Assement Ta ks (continued)

9. Gragh each of the following functions:

) y = x2 + I

z
XI-6

2S0



UNIT XI QUADRATIC.EQUATIONS

ENTERING PERF9RMANCE OBJECTIVES

Answers

AP

1. a) 9 or
8

b) 5

6

c) 22 1 7
15 15

)
11

12
e) 10 1 1

9 9

f) 53 or 1 --3
50 50

g)
79

98

2. a)
8

b) 4

c) 11 5 1
2 .2

d) 15 or 7 _1

-2 2

e) 12

f)

g)

h)

_5

12

9_

34

2

5 (

i) 6

j) 8

25

14,

9

4
9e)
16

f)
9

256
g)

49

h) 49

25

289
i)

25

4. a) 4x2 - 12x + 9

b) 4 2 + 4x + 1

c) 25x2 40x + 16

1 2 25
d)

4 4

5. a) (5x + 3)2

b) (7a 2b)2

c) (3x 7y)2

d) (5x 1)2

6- a) 2x +
4

b) 9(x 25)

c) 3 + /13

7 1
.d) -- or

2

281



UNIT XI - QUADRATIC EQUATIONS

ENTERING PERFORMANCE OBJECTIVES

Answers continued)

7. a) 6

b)

c) 2

d) 1

8. a) a = 10 or -2

b) h = 15 or -7

c) x 8 or -5

d) x = -6 or 4

t,

9.

X I 8

b).

c)

s



..UNIT XI - QUADRATIC EQUATIONS

PERFORMANCE OBJECTIVES

1. .Solve quadratic equations by applying the square root propertY of equality.(III)

2. \Solve quadratic equations by completing the square. (III)

. 3. Solve quadratic equations using the quadratic formula.. (II)

4. Solve quadratic functions grapfiically.

5. Solve word problems that involve the quadratic formula. III)

F.

Average Maximal

111-3, 5 ALL

KEY SK1L1Z FOR END-OF-COURSE -TESTING /I it

28. Solve a quadratic equation by completing ,the square .or applying the quSdratic

formula..



CROSS REFERENCES

UNIT XI - QUADRATIC EQUATIONS

'TEXTS (BY AUTHOR)

\ .

Objective

Dolciani
et al

(1976)

Dolciani
et al
1978)

Foster
et al
(1979 )

Jacobs

(1974)

Keedy
et al

(1978)

Payne
et al
(1977)

Sobel
Banks
(1977)

Travirs
et al

1 391-392 . 494.. 430-433 337-339 --- 434-436

432-434 498 438-439

2 435-437 431 375-377 499-504 440-442 340-345 449-45 437-439

3 438-441 434-436 379-381 504-508 443-447 346-348 452-455 440-443

,

4 440 440-444 366-374 487-490 461-464 330:-331 456-459 484-490

,

5 442-445 437-438 385-387 450-453 349-352 463-467 448-45

H 458-460

a

d.

objective
29.nbOlm

lt,......7,

'

Jacobs'.'
(Part II)

(1976)

JOhnson'
,

(PgtalI)
(1977) '

1,

-4

,378-382 365-366,
371 .

432-434

2 383-385

/
435-437 366-369

.-.

3 ., 386-388 438-440' '372-376

4
,-

.

385
.

- 398-4 7 389-393

,

_.-

5 119-122 444-446 377-3 .5''

r1



440Pir

PERFORMANCE OBJECTIVE XI-1

Solve equations by applying the square root property of equality.

Solve the following equations by applying the square root property of equality.

a)

c)

1.

2.

A

5x2I= 500

(x )2 = 49

Answer:

Answer:

3. x2 + 10x + 25 = 121 Answer:

1. 2x2 - 3 = 0 Answer:
-1-

2.
_)2 = Answer:
3 ,49

3. 9x 2 - 6x + 1 = 16 Answer:

1. z
2 -4- .01 = 37 Answer:

2. (y 9)2 = '64 Answer:

3. (z 4)2 = 11 - Answer:

1. 7;12 = 4x2 + .75 Answer:

(x + 5y2 - 44 Answer::

4x2 - 12x + 9 = 169 Answer:

a

4fh,

6'
do



"

-PERFOI4MANCE OBJEC 1VE XI-2

Solve quadr4tic equations by completing the square.

Solve the following equations by completing the square.

a) x2. + - 12 =

`
6 Answer

Go.

4x + 2 = 0 ,

Answer

c) 2x2 = -7x - 3

Answer

d)
2 =6x = 2

4.

kiswer 4.

N

0 0/

X1-12,

a

s



PERFOR14ANCE OBJECTIVE X1-3

So1ye a quadratic equation using the quadratic formula.

Use the quadratic formula to solve the following .equations.

a) 2x2 - 7 = 0

Answer

x2 = 3 3x

Answer

2x + 5x = -2

Answer

d) ax + 1 = -3x2

- Answer

4

.$



411.

PERFORMANCE OBJECTIVE XI-4 ..41

Solve quadratic functions graphically.

a).Solve grap4ically x7 - 4 = y by making a table of values.

'b) Solve graPhically x2 - 6x + 9 y bY making a table of values.
A

')c) Solve graphically (x + 2)2 1 y by m6king a table of values.

d) Given tl graph of y = x2 8x + 12, find the values for x that would make y = 0.

Answilr:

4'S

4' .1*

'}C

XI-14
<



'PERFORM= OEJECTIVEXI-5

Save word problems that involve the quadratic formula.

444.,

The area of ihe Student Government Association bulletin board is 24 Square feet.

If it is 2 feet longer than. it is wide find the di-Mansions.

Answer

In an rtment building there are 8 fewer apartments per floor than there

are floors. If the building has 609 units, how many floors are in the building?

-Answer , V-
t

In computing the total cogt, c, of setting up a factory to manufacture mag wheels,

A.J. came up withthe formula C = 50b + 10x.+1.x2, where x is the number of wheels

produced. tiow many wheels can be produced at,an initial 'cost of $1500.00?

1Answer

d) The Vera City School iiistrict has instituted a voucher system under which each

student goes to tlie school of his choice. The city pay, the school (36 4x)

dollars per student per mon'th. How Many students, x, would a school have to

have on its rolls to be paid $1600 Per month?

Answer

4

XI-15

S9

f;



Answers

3..

V

1.1141T. XI - CITIM)RATIC EQUATIONS,"'

1. x = +10

2. x = 10 aor x -4

3. x * 6 or X at' -,16

x1.
2

2 8.2. x --2 x = -
21

5 or x 2
3 .

1. z = + :6

", 2. y = 17 or y =1

3. = 4 + /II
1 . x = + .5

2..

3. x = 8 or x = -5

a) x -6, or x = 2

b) x = 2 + 4,/f.

c) x = -3 or x =
2

d) x = 3 + 775 .

x = + siff/7

2 ,

b) x =
2

c) x = ,-2 , -1-
2

d.) x = ± /TT
3

4.. a)

c)

an,

mnP14..,



PURPOS.

ENRICHMENT

UNIT XII = NUMERICAL TRIGONOMETRY

Famili rity wrrth the badic-trigonometric ratios and right, triangles will be

a valua le aid to the student-w4o wj11 continue his/her 'matheinatiCal studies

in geo try and trigonometry Ihis unit will provide a background ifi the

rudimen of right triangle trigonometry. The ideas discussed are simple

enough enable slower classes to grasp the basic concepts,'il desired.

OITRVIEW

Students e introduced to the basic termibology of the right triangle. _J

Emphasis s placed on the sine, cosine, and tangent ratios and theirtrelation-

ships tb a e sides of a right'triangle. Students are -apected to use these

ratios and a table of trigonometrid values to find the.missihg mits of a,
gle.

t
right tria

SUGGESTIONS TO THE.,TEACHER

InstruCtion 1 Days: 6-8.

N[inimal Cour e Objectivea:
ANierage Cour e.Objectives
Nhximal Codr e Objectives:

.giuddnts will
cosine, ana.t
greatly simpl

VOCABULARY.
^.

acute angle'

- adjacent leg
Angle of depresston
angle of elevatidp
cosine
hypotenuse
legs of a right t angle
obtuse angle '4

opposite 1 g.

NOrit

1, 5,

ALL
and 8

a

fincl t especiallY handy-to
gent of '0°, 300, 450,.60°,

y the computation of t

e..

ig

a

memorize the values of sine;
d 900.3 Hand calcplators will

it. p.

Pythagorean Theorem
right,angle
'right triangle
slmilar triangles
sine
tangent ,

trigonometric ratiy
trigonometry

291

iS



PE2V0W2QE OBJECTIVES

UNIT XII - RICAL TRA,CONOMETRY

4

1. State the sine, cosine, and tannt ratioi in terms of the sides of a right
_-triangle. (1)*

_
..

.\

. , '4
'DeterzLine the varue of the sine,coaine, or tangent of a given angle of a
fight triang.y then given the leniths of the sides ,of the triangle. (II)

#
3. Locate in a table of trigonome,tric *dues the sine, cosine, or tangent of a

given angle.' (I) ..

'Determine the'measure of an angle frOuta table, of trigonometric values when
giVen the value of its sine, cosine, Qictangent. (1)

. . \

5 . Determine the meaalbe Hai a given Ttgi.Cof a right triangle from a table of
trigonothetric,values. when given the 10g.ths of any two sides of .the
triangle. (II)

6. State from memory the,values of the

sin'O° sin 300 sin 900

cos 00 cos 600 cos 90°

tan 00 tan 45° tan-'90° (I)

7. Demonstrate that the following statements are true. -
\

cos A tan A sin A tan A s*,
sin A
cos A.

sin2A 'cos2A =cos A sin A
tan A k

8. feterndne the length of a specified side of a right ttiangle when given the
. 1ength of another side and the measure of one of Ihe aaute angl'es. (III)

9. Solve word pro blems involviAng right, triangles, utilizini the sine, cosine,
or tangent ratios. (III)

Minimal Average
None #1, 5, 8

9,2
XII-3

Maximal
All



.CROSS REFERENCES

UNIT XII - NUMERICAL TRIGONOMETRY

' TEXTS.(BY AUTUOR)

S.
4

Objecti

Dole*
et al

_( 1976)

Dolciani
et al
(1978)

Foiter
et al
(1979)

Jacobi

(1974)

Keec IT

et al'
(1978)

Payne
et al

(1977)

Sobel
Banks.

(1977)

rrlars
11.
l'-':' ,

464-465 462-465
,

463-465 517,521 514-52P 419-4241 17-521, 516ui518

464-466 --- 463-465 517-520 514-526 4214426. 517-521 516,518

521-524

467-.468 461-462 467-468 517-520 521-522 419-426 523-524 519-521
.\..,

.o-
521-524

467-158 461-462,467-468 518,520 521-522 422.426 523-524 519-521

ri_ .' -524

5 - 462-465 469-471 517-520 524-527 421,426 .._.,_

4,-..
2 -529

467 --- 467-4 8 -! 529-532 : .

1.111111111111.1111111111.11111111111
469-470 462-467 469-471 517---520 524-527 422 523-527 520:

_ 523-529

o

9 471* 468-469 473-475 529 524-527 418°,422 523-528 523-5i6
. 425-431

"1.

-4

f



CROSS REFERENCES.

UNIT'XII NUMERICAL TkiGONIOMETRY.

.

TEXTS (BY AUTHOR). .

Objective
.

antillm

rt 77Part -'

Jacobs
/part III
4
.(1976)

T. irobason :

altaiI)
(1977)

430-440 455-457
03-466

433 .

436 . 457-459.) 357

439 463-465

40'

,

431,436 47-465 ...

438

4 431 '' 457-465. ---
,

,

5

433

436
.

457-459
..,

...:

'439 463-466 : - , 4

a
6* -*--

--- ...
..,

-

433
437 '460-462 359

440 467-470
4

--- i ,s4.
359-361

X 1-5

294

a

a



1%

PERFORMANCE OBJECTIVE XII-1
$

,

State the sine, cosine, and tangent..ratios in terms of the sides ofra right*

'triangle.

df

The sine Of an'angle of a ri4ht tinl is

A
-side adjacent to th)pngle

i

hypotenuse

side oNosite'the asgle
B: side adjacent to the.angle

side adjacent to the angle
side dpposite the angle

side opposite,the kngle

hypotenuse

C.

D.

Answer

sin A =

cos B =

tan B,=-

4
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P gPORMANGE OBJECTIVE XII-1\ (continue )

tan Y

. A.

B.

C.

D.
XZ

Yz

0

E. . None of the apove

'Answer

4.

-N

d) Sta Ce the following in terms o 1) the aide apposite the angle ,

2) the side ad jacent to the, tangle, and

the hypotenuse , of right _I 4an1e.

1) 'sine of an angle :
0.$

2) cosine of ail angle

3) tangent of an angle

e."

X1I-7
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PERFORMANCgOBJECTIVEXII-2\

Determine the value of the\sine, cosine, and tangentsratios of an alilgle
of a righe triangle when giien the lengths of the sides cd the tria4gle.

.

Refer to theArawings below to complete the f011owing: Write each answer as

a lecimal correct to thd nearest hundredth.)

a decimal correct.to the nearest hundredth

A

tan A

15

c , sin X =

cos x

tan X =

XII -8

b) sin'a =

*tan 113

d) sin Y =,

cos Y =

tan Y

297
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PERFORMANCE OBJECTIVE XII-3

Locate In a table of trigonkimtriQ values the sine, cosine, or
A

tangent: of a given angle. '0
. 0..

.
.

V
ark

4

-
Use a table of trigonometric values to find the following:

V

a) sin 150 = c) sin 64" =

cos 79° =

tan 800 =

h) sin 78° =

cos 23° '

tan 41° =

e

/ 4

%tee

cos 89' =

tan 13' =

d) 5 sin 42°

,NRIMM.

3.5 cos 13° =

9 tan 39° =

XII-9
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PERFORMANCE OBJECTIVE XII-4

Determine the measure of.an angle 'from a tabile of trigonometric values

when given the value of its sine, cosine, or tangent.

$,tate the fol1oWing t'othe nearest degree:

a) If sin 0 T .3090, tIlen 0. =

by If oos 9 = .4848, then 6 =

*c) If tan 9 = 2.0503, then 6 =

d) If cos 8 = .8310, then 9 =

4

, 299
A



a

A

44.,
4

4

PERFORMNCE OBJECTIVE XII-5.

. Determine the measure of a given angl'e of a right triangle from a
table, of trigonometric values when given the:lengths of any .two sides
of the triangle.

a)

b)

C. 15

Fi.41d the measure of 4 A to the nearest degree.

Find the measure of .4Q to the, nearest degree.

^

ki

9
G 4

411,.

"1.

Fine `the measure of AF to the rnearest degree.

d) Zn A ABC with right angle C, AB = 13" and BC = 5" . Find the measure
tit

of .:11 to the neare9t degree.

V

1.

XII-11



PERFORMANCi:OBJE9TIVE

.

4

- i

State frft.Mamory the values of.tIle following%

in 00 sin 30 ° -..

4441,9.0°

oos 0 4
%

.cos 60° 'CDS 90°,. .,

.
%.

a
.

tan 00 tan 45°, tall. 900
,

sin OP-

A.

B. cos 90°

C. tan 0°

D. All: of the above

E. None of the above

'Answei;:'

b) fsin 300 <

A. cos 60°

B. tan 45°

11

Comete the following:

1) cos

02) tan 0°

3) cos 60°

. .

Complete the following:

1) tan 45.° =

2) sin 90' =

3 =C. cos 900 ) sin 30°

p. All of the a4ove

E. None of the above

Answell

4%.

XII-12



PERFORMANE.OBJECTIVi XII-7

Demonstrate that the following statemiants are true:
4*

cos.A. tan A, oin A sin2A oos2A =

A
- tan A

cos A
sin A
tan A

cos A

6 ,

a) 'Show that cos A.tan A = sin A

.%

sin A -

b) Show'that = tan A
cos A

sin A
c) Sholiw that = cos A

tan A

d) ShoW that sin2A-1-. cos2A = 1

6

XII-13

-

IP



alb

PEIVORMANCE OBJECTIVE XII-8

Detevninernithe length of a_ specified side ô a 'right trianglelgiven the liagth
of another side and the measure of -one of the acute angl,s.

b)

c)

Find AC:

Find.

,11111.111.1.=

ic..) cm

d) In AAB

2 3 m

= 900 , 4 A = 27° and BC = 10.19" . Find' AC

XII-14
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PERFORMANCE oBjgctIvt X11-9

J .

Solve wo1Al problems involving right triangles utilizing,the ing, cuslne, or
tangpnt ratios.. ,

,

/

AD,

a Dr. Dooll6e, a ham radio operator., builds an antenna'60 feet tall

I.

for kis radio. He mounts a support cable between the'ground andI.
.the top of the antenna. Jf the-support cAlle maXe.; an.angle of

'10!' with the idround, how long is the cable? How far'from the

base of the antenna is the cable anch9red in the groupd? (Find

:answers'to the nearest tenth.)

0 Franklin Benjamin is flying a kite at the end of a 300' long

string. Tf the kite iS.flying at a height of 200', what angle

(t® the nearest degree) does the string make with the 4round?

p.

S,

'14

k

At the end'of his act, the Great Mitch Donkowski, a,ci cus

tlightrope walker, walks down a cable from a platform 50 feet high

to the ground. If the cable makes an angle of -W) with the ground,

how long is the cable? (Find ar4wer,correct to the nearest tenth.)

d) The rope tow at Mrs. Gurr's Ski Lodge makes a 42' angle with the

horizontal. If the rope tow is 3000 feiTt long; 'how many feet

hicher is the top,of rthe.slive than the bottom of the rope tow?



Answers
.immilpi1001101016

a
b) sin A =

tan B

cy D

a

a
e.

d) ) sine of an angle

2) cosine of an angle,

4.

side,oPposite the angl9
hypotenuse

side adjacent to the angle

hypoteriUse

'side opposite the an'tle
3) tangent of an.angle 7 side adjacent to the angle

2. sin A = .88

b)

cos A = .47

tap A = 1.88

cos B = .88

tan B = .53

sin X = .28

cos X = .96

tan X = .29

d) sin Y .96
r'

cos I = .28

tan Y = 3.43

3. a sin 15° = .2588

4 cos 79° = .1908
481

tan 80° = 5.643
\

XII-16
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UNIT .X?I -.NUMERICAL TilICONOZiEtRir

s,

Answeks (continued)

/ , --)

3. b) sit 78° .9781

.cos 23*.=, ,p2o5

tan 410 = .869'3

tan 130

5 sin 42° = 3.3455

3.5 cos 13° = 3.4k04

9 tan 39° = 7.2882

a). 49 := '18°

'b) '0.= 610

c) 0

d) = 34°

5, m L A = 62°

b) mL Q 74°

c) m F = 37°

d) m 4 A - 23°

6., i)
'b) B

c) 1) COS 00 1

2) tan 0° 7 0

3r cos 60° = .5

d) 1)

2)

3),

tan 45° 7_1

sin 90° = 1

sin 30° = .5
X11-17
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X114,....-.111WEItiCAL*TRICONOME.TRY.

f

AnsVers .(continued).

7.' a) oos A tan A = -32. 0

c)

mr

sin_ A
cps A

ab
,

2.z. sin A
a

a b
51;

ac
bc
a=

= ,t.an. A

asin A c:can A

de

....!
a

a
cT,

c a

ab
ac

=
c

= cos A

a .

$

XII-18
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UNIT XII - NUMERICAL TRIGONOMETRY

Ahswers (continued)

2 '2 a 2 b 2
0,d) sin A + cos A = +

c

a). SIn

a
2 b 2

= - -2'
e . c

a2 + b2

c2
=

.= 1

AC .

=
24

24* sin 33 = Ac,

24 .5446 = AC

3.0704' = AC

.13):tan.670 =

d) tan 27°

..19. tan 67° = PR

16 , 2.3559 = PR

44.2621 cm = PR

YZ

cos 70° = 23

23 cos 70° = YZ

23 .3420 = YZ

7.866m = YZ

10.19
AC

cr.

AC tan 27° = 10.19

10.19
AC -

tan 27°
10.19

AC =
.5095

AC = 20"

, .

tan 63°
Ac

-
10.19

10.19, * ,tan 63°

,10.19 ' 1.9626

19.998894

XII-19
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UNIT XII - NUMERICAL TRIGONOMETRY

Na.

Augwers(continued)

. -97 60
a) sin 70°,

x sin 70° i= 60.

tan 60

)t tan 70.
,

#an.70°

60
x

2,.3"

300

sin G'.x .666Z:

e = 42°

sin
50

25° =
x

x- sin 250 = .50

50
x =

tin.25°

50X = .4226

d) sin 42° -

.=

3000

3000 skn 42° = %

3000 , .6691 = x

2007.3' = x 0

XII-20
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PURPOSE

A

ENRICHMENT
e

.UNIT XIII L'.iERIOETER, AREAfl_AND VOL

I.

...' .7 4 0,
,

.

Students' cdmpleting algAra in the 8th giade often miss additional infor-
s mation about 'perimeter,'aiea, and. volume. Exposure to suci uaterial is

very impc*tant for the students to have in order to progress in geometry.
This tnit provides Much of tbis backgrbund information.'

. .

: OVERVIEW g . v2\_,,,
i'', -

I.

,

The)emphasis,in this.v4i't is placed on the studentsibeing introduced to
area and volume formulas and to calculating areas and.vblumes by substibtdt-
ing'into 'tiiese formulas.: The.derivation and Aoof of these ftrmiulas is
left forittidy ih a cburse gn geome.try. ,

SUGGESTIONS'TO THE TEACHER

Initruceional Days: 8-10 . ,

Minimal Course Objectives: NuAbers 1-3*
Average Course'Objectives1,, Nuppers 1-6 .

,Maximal Course Objectiliesr' ALL
s'
.-

6

The formulas may' be.used ;o review solving literal equations:
,.

Example: -Solve SA = 21r2'.t.2rthifor h

4, A
.

VOCABULARY ,

. ,

altitude .' .pripmal,

area .
... pyramid.

.
base' radius
circumference' rectangle .

0
.

.

cone . regular
cube rhombus.
cylinder slanbt.' height

depth sphere'
diameter sqdare. .

face surface area
height traezoid
lateral area triangle
length vertex
parallelogram dvolume
perimeter width

pi
,polygon

e

.XI



ENRICHNENT

UNIT XIII - PERINhTER, AREA, AND VOLUME

PERFORMANCE OBJECTIVES

1. Compute the perimeter of a given polygon. (II)

.2. Compute the cirounderefice of a ircle. (II) .

3. _compute the pi-ea of each of the following: triangl, square,
rectangle, parallelogram, trapezoid, and circle. (Lr)

4.'. Compute theZateral area ck each of the
- cylinder, co3h,

Compute the surface area of t1 f011owin
sphere, cone. (II)

following: rectangular prism,

reetangulak prism, cylinder,

6. Compute the Volulit of each of the following: regtangular prism,
triangular prism,.cylinder, sphere, rectangular pyramid, cone. (II)

7. Compute the_area of a geometrical ffgure composed of riangles, Squares,
rectangles, parallelograltis, trapezoids, and/or circles. (III)

'Compute the,volume of a geometrical solid composed of rectangular prisms,
rectanqular p7ramids, cones,,Cylinders, spheres, Vor triangular.

'prisms. (III) ' I ID

cti

iviaximaj.

.411

16C

4



CROSS REFERENCES

UNIT. XIII - PERIMETER, 'AREA, AND VOLUME

0

TEXTS (BY AUTHOR)

,

Objective

14 ,

Dolciani
et al
(1976)

Payne'.
et al
11977)

11
eptinala ,Part It "'''

jfoobs .

(Part I)
(1976)

Jacobd
(Wirt: Lt)

(1976)

'Jo luion
ate%

(1477)

1 12-13 ' 2

. -

14-16
180-181:

67 - _

12-13 9 '402-403 14716 --- --- '

3 13-14

.IMP

2,6.19 14-.16 4- 71 .

-L-

222,217,
13,218,307

5. --- ___ 111MMIA lall
___ ,.. ... 111.11

..

14,222
222.

.7
VM/iMaIINNOW.F.I.V.MINM.

8
IN--- I

15 --__
,

qJ

_-_
.

---
4

...... ..1...

,

/10.J

3 1 0

J.



'1

- PERFORMANCE OBJECTIVE XIII-
.

iCompute the perimetek of a given, polygon.

6ompute Ithe perimeter of each of the folloFing:

a)

Answer

7 cm

Answer

Rçgular
Hexagon

ant'

b)

3 cm

d)

o

Answer

1,4

Answer

4



P4RFORMANCE OBJECTIVg X111-2

Compute the.O.rcumference qf a circle.

IN
-)

Compute the circumference for eaCh,of the followip9:

22
Use n =

7

Answer

c) uso n = 3.14

a

Answer

\2,...

XIII-6

b) pge A

Answer

d) Use n = 3.14

Answer

3



PERFORMANCE OBJECTIVE XIIL-3

Compute the area of each., of the following: triangle, square, rectangle,

parallelogram, trapezoid; 'circle.

Compute the area of each of the following:

c)

e)

5

Answer

Answer

b)

d)

Square

Answer

,1.7 m

Parallelogram

Answer

f Use TI = 3.14

Answer



PERFORMANCE OBJECTIVE XI I 4.

ICompute the lateral area of each of the following: tectangular prism,

cylinder, cone.

CoMpute the lateral area for each of the following:

1.7 cm

Answer

c) use 11 = 3.14

Answer

3.2 om

41,

XIII-8

b) Use U = 3.14

Answer



PERFORMANCE OBJECTIVE XIII75

Comoute the surface area of the following: rectangular prism, cylinder,
sphere, cone.

Compute the surface area for each of the following:

a)

Answer

22
c) Use II =

7

Answer

21'
4

- XIII-9

22
b) Use

7

Answer

44"

d Use TI = 3.14

P

Answer

31 7



PERFORMANCE OIVECTIVE ,

'Compute the volume of each of the follOwing': rectangular prism,

cylinder, sphere, rectangular pyramid, cone.

a)

Answer
6

*

c)

AnsWer

r = 7 cm

cm

= 3.14

Answer

Answer

Answer

4 in

Answer

35'

, 22
IL

7

r = in.

fl =. 3.14



PiRFORMANCE

ComOute the area of a geometrical figure composed of triangles, s uares,
tectangles, parallelograms, trapezoids and/or circles.

Compute the area for each, of' the following:

a)

Aswer

8

b) U, 1r 3.14

Answex

c) d) Use IT mi 3.14

11 yd.

Answer Answer

XIII-11

319



PERFORMANCE, OBJECTIVE XIII-8

.Compute the volume.oid a geometrical solid: compoSed of rectangular prisms,

rectangular pyramids, cones, cylinders, spheres', And/or triangular prisms.

Compute th volume of the following:

22
a) Use R =

15'

Answer

56 cm'

b)

Answer

Answer

60'

10

Answer



UNIi" XIII - PERIMETER AREA, AND VQLUME

Answeis

1. a) 20 am

b) 30 m

c) 10.2 yd.

d) 39'

2. a) 22"

1
b) 27--

/

2

c) 62.8 mm

d) 157 cm

3. a) 14 cm2

2
2.89 m

7
28 sq. f

8

1
176 sq. n.

4

e) 30 m2

f) 1256 yd.

4. a) 35.84 cm2

b) 3516.8 sq. ft

c) 2411.52 mm2

d), 63 sq. in.

5. a) 8214 mm 2

b) 5104 sq. in.

c) 5544 sq. ft.

d) 32.1536 cm2

6. a) 90 cu. tn.

b) 25 m3

c) 2154.04 cm3

d) 179,666.66 cu. ft.

e) 74.-6- m3

f) 65.94 cu. in.

7. a) 133 m2

b) 3314 mm2

c) 44 sql yd.

d) 20.41 sq. ft.

8. a) 25,872 cm3

b) 9520 m3

X111-13

c) 36,069-
3
cu. ft.

4

d) 21,000 cu. ft.4/

!.-321



ENRICHMENT

UNIT-AV - RATIO, PROPORTION,AND PERCENT

PURPOSE

7

,

- This unit is intended to provide a review.of percent and to give students
practice in solving practical consumer related problems. The information
is especially important to 8th grade algebra students who would ordinarily
receive additional instruction in these topiLcs in the regular 8th grade,
curriculum'.

OVERVIEW

Troportions.and their relation to percent are the key to this unit. Dis-

count, commission, and tax problems may be discussed by adapting the

proportion etEEtEL percentage to these kinds of problems.or by the tra-
100 base

ditional method of conVering the percent to a decimal and multiplying.
The interest formula and its applications to simple and compound (nterest
are,also discussed. A

SUGGESTIONS TO THE TEACHER'

Instructional Days: 7-9

Minimal Courp Objectives: Numbers .1-8

Al..Terage Course Objectives: ALL
Maximal Course Objectives: ALL

Administration of
It may be desired.
Expressions.

VOCABULARY

base
commission
.compound interest
decima l. numeral
discount

extremes
interest
means

.

a pretest before beginning this unit could be.important.
to integrate this unit with Unit IK-on RationalAlgebraic .

percent
percentage
principal
proportion
ratio
simple interest
term



ENRICHMENT

UNIT XIV - RATIO, PROPORTION AND PERCENT
fr

'PIERFORMANC ORJECTIVu

1. ' Write a proportion Which repiesents the re1Af6B7Ship. between quantities in.

a given word problem; (III)

Solve word proble0.0 using 'pr9portions. (in). .

3. Write'a given percent as.a ratio. .(II).

4. Write.a given percent, as,a decima1iuera1. (II),
r%

v

5. ,-Pind the percentage of a given ni4mber usinethe'prooprtioil:'
!

percent percentage
100 base ,

( II)

Find fhe base,using the proportion: P ercent nercentaRe
. (III)

100 Rise

7. Rind the perceni,u ing,the proportion percent percenta_ge .

_
100 base:

. (III)

8. Compute simple-interest. (II)

9. Compute .compound interest. (II)

10.. 'SolVe word problems tha; involVe 4Lcounts . (III).
.

_

'11. Solve word problems that.involve commissions. (III)

12. Solve word problems that involve taxes. (III)

*13. Solve word problems that inVolve percent mixtures. (III1

Minimal Average Maximal

#1-8 All All



UNIT XTV 'RATIO, PROPORTION, AND PERCZik

CROSS REFERENCES .

A Tun (By AumoR)

Objective

Dolcian

-et al
(1976)

4.16iani

et al
(1978)

Foster
et al

(1979)

Zacobs

(1974)

-Keedy
et al
(1978)

Payne
,et al

(1977)

Sobel -Navirtims!

Banks
J1977)

(1977)

1 4228-229
,

225-228 276-278 158-161 363-368 158-16O 364.366 481-484

2 231

4i

225-228 278 , 162 363-369158-162 367-368 481-484

3

4

228 375 --- 163-164

,

-.--

,..

..
,

---,

__-

293-294

MIMI4 228 ..._ 1163-164 ---

5 229 375-377 2767277 165-166 --:

, 6 229 375-377 -,.--

,....;____

165-166 --- ---

7 229 375-377 - - 165-166 --- ---

111111111

---

8 236- 9 377-378

----=---.

282-283, --7
_

--- '--- 103-105

-__

.

. ,

,

1111111
,

10 ___ 377-378 ---
,

167-168
170-171

---

11 --- 377-378 ......

.4.

- ---

4

--- -- .

12 --- 377-378 _-_ 2_- --- ---

13 234-235 378 279-282 266-268 --- --- --



UNIT XIV - RATIO, PROPORTION, AND PERCENT
r

CROSS REFERENCES

TEXTS (BY AUTHOR)

Objective.
ElnhAlm Ellie'

Part
Jacobi*

(Part 1)
"

v
johnson

(Pgtai)
(1977)

1` ...--
.

...... 144-147 78-82

,

2. ........

k

.444-147 78-82'

:

-

74-76 178-18 14.8151 83 87

4 74-76. 178-180. 148-131 85,86,88

--- 181.-183 152-159

111P

89-95

6 --- 181-183 "152-159 89-95

7
,

181-183 152-159 89-95

--- - 160-163 2184219

753- --7- ...._ ,--

16 ....... 7--

p-

164-168 .---

---

.

12 -.-- --- ---
. .

,

13 --- 185-186 196-199



PERFORMANCE OBJECTIVE X1V-i

Write ar proportion which'represents the relationship between quantities

in a given word problem.

Henry. and Louise drove 510 miles one day of their-vacation. They estimated
f

I .

this wa6 done in 8 --hours. At"the same average rate, how long will itake
2

.
them to drive an additional 720 miles

p.

Answer

) When buying groceries, Rose bought 6 limes for 39C. dkalph needed 10 limes

to make punch. liow rinich would they cost?

Atiswer

3
c) A crepe mix calls for 1 cups of milk for 2 cups of mix. How much milk will

4
v

be needed for 3 cups of mix?

-

\\,,
Answer 4

c
d) A five acte field yields 93 bushels of peanuts. About how many bushels womld'

an 18 acra,field yield under similar conditions?

Answer

0

XIV-6



PERFORMANCE OBJECTIVE XIV-2

'Solve word problems usfli proportions.

The straight line distance i?etwen Richmond,and Baltimore is-l40 miles. How

1far apart should they be placed on a "
map oft- which represents 45 miles?

Answer

Mary Ella, thipharmacist, had placed an order with the warehouse for 81 dsl

tablets which'cost $11.34. How much will it cost the pharmacy when she fills

Wes', order for 13 tablets?

Answer

c) The differential gear in an automobile turns twice for every 7 turns of the.

rear wheels. If'the differential gear turns 358 times', how many times do

the rear wheels turn?

Answer

In Mr. Smith's math classes,13 students out of 35 fail. If Mr. Smith has 145

students this year, how many will fail (ta the nearest student)?

Answer

XIV-7



PERFORMANCE OBJECTIVE XIV-3

Write a given percent as a ratio.

a)- 33 is a little iore than

3
A. If

B.
5

3
C.

10

2

D. None of the above.'
1

Answer

Write 4 fraction for eaeh percent.

A. 50% ....

2)
B. 66 %

3

2
C. 16-3- 1

1

c) Which of,the following percents is represented:by the fraction
8

A. 12 %
2

1
B.

-8-

C. 80%

D. None of the above

Answer

150% equals

3
A.

20

B.
3

3
C.

2

D. None of the above

Answer

XIV-8

lat

?

a



PERFORMANCE OBJECTIVE XIV-4

Write a given percent, as a decimal numer41.

55% is a little less than:
*

.6

C. .5
At

D. All of the above

Answer

Write a decimal-for each percent.

A.

B. 25% -

C. 811 7 =
3-

equals:

A. .0
2

B. .5

C. .005

M. None of the above

Answer

d) Whichone of 'the following equals 250%?

A. 2.5

B. .25

C. .025

D. All of the above

Answer

Xd--9
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PERFORMANCE, OBJECTIVE XIV.-5

Find the percentage of a given numberousing the proportion:

12rcent percentage

100 base

a) 52% of.72 is what number?

, Answer

What is 45% 'of 135?

Answer

4

c) 70% of 800 equals

A. 56

B. 560

C. 5600

D. None of the above

Answer

175% of 80 is

A. 1.4

B. .14

C. 140

D. None of the above

Answer

UV71.0

4

?:39

4'1

I.



v

PERFORMANCE OBJECTIVE XIV-6

"

Find the base using the proportion:
percent

100
erce t e

bas

a) 38% of whae number is 95 ?

Answer.

96 is 24% of what nutber?

Answer

76 is 80% of/what nUtber?

D. None of the abo

(4\
Answer

d) 120% of what number is 5.4?

A. 4.5

B. 45Q,

C. 4500

D. None of the above

Answer

4
XIV-11
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PERFORMANCE OBJECTIVE-XIV-7

Fid th ing thnepercent, rtse proportl :
.

a)

4`

37 is what percent of 222?,

Answer

b) What percent of 112 is 70?

Answer

c) 7.2 is what percent of 80?

A. 9%

B. 90%

C. 900Z

D. None of the above

Answer

d) 160 is what percent of 16?

A. 1%

B. 10%

C. 100%

D. 1000%

Answer

percent, percenta.ge

100 base -11

XIV-12
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PERFORMANCE OBJECTIVE dIV-8

CompUte simple interest.

a) John deposits N$700 in a bank which pays simple interest at a rate of 5% per

year. Horuch interest will John receive after. 9 months?

'Answer

What is,the simpfe interest on $1700 after 1 year 8 months at a rate of 6%

per year?

AnsWel.,

In order to make a down.payment on an aparttent building T!earl borrOwed
e

$10,000 from the Credit Union. It charges interest .at.a rate of 12%,per

year, ..How much simple interest will she.be charged if she pays the money

back after 1 month?

Answer

Don Kowski borraws $500 from his good friend Kay for 8 months and agree0 to
5 .

pay her simple interest at an 8% rate. How much interest will Don owe?

Answer

Aloe

xV31,1



\PERFORMANCE OBJECTIVE XIV-9

Compute compound interest.

aMlese

Chuck-deposited $300 in, a savings account at the Price National Bank. If he

rece1ves interest at a rate of. 5% per year compoUnded quarterly, how much

will be in Chuck's account after 9 months?

Answer

b) Compute the total interest paid on a davidgs account of $10,000 after 1 year

If,Interest Is paidat a rate of 6% per year cotpounded quarterly.

44-

Answer

When David wae 16, his grandfather gave, him 0000.. He deposited it in the MR

:National Banh. If the interest rate was.5% per year'compounded semiannually,

how much was,in his account on_his l8th.hirthday7

Answer

Find the total interest paid on a $500 savings account after 1 years at 5%

per year,compounded semiannually.

Answer

t"

XIV-14



PWRFORMANCE OBJECTIVE XIV-10

.SolN:re word.problems that involve discounts.
,

a) Mar; bought a mink coat qn sale for 45% off. If the coat usually
0
cost

1$3500, what did Mary pay for the coat?

-Answer

At their going-out-of-business sale, Schmitt's Sporting Goods Store offered

discoUnts of 30-70%. If Ruth bought a pair of skis at % off and ihey

normally cost $150, how much aid she pay for the skis?

Answer

c) In August one year all bathing suits at the Angel's Rest store were sold at

75% of their marked price. 'What was the rate of discount? What was the

amount of discount on a MadaMe Elaine bathing suit marked $32?

Answer

At Weikel's TV shop, a Webber TV

The same m 1 at Toby's TV Tent

regularly priced $495. is on sale.for 20% off.

has an original price of $455.but now is

discounted.10%. Whicit television would be the better buy?

Answer

r's



JERSORMANCE OBJECTIVE,XIV-li

Solve word problems that involve commissions.

a) Wes sold shoesto pay his_way"through school. He waS paid a salary plus a

bonus "commission of 5% of hip sales over 4200 each week. '4ow much was hii

bonue in a k during which.he sold $570 worth of shoes?

Answer

b) Ms.;Rosas received a commission of 20% for obtaining a rare antique for

Mr. Webb. If the antique cost $525, how much did Ms. Rosas re eive for her

commdssion?

Answer lb

c) One summer, Helen drove a Bad Joke Ice Cream truck.. She was to receive a

2% commdssion on all sales over $350 each week. The last week of the summer,

she had a'"total sales of $1126.32. What was her commission for the week?

Answer

d) Mr. Bafet is an'agdilt for the supel:star basketball player Mitch,DonkowSki.

*

For negotiating a $1,200,000 six yedbno-cut contract with the Bullets,

Mr. Balet was given a 15% comnission. How much did he receive?

Answer

4 XIV-16
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PERFORMANCE IVE XIV - 12

Solve word problems thatnvolve.taxes.

-

a) At.her summer job, Susan earned $183.05 in a week,' From.this, varionsraMounts

Ael

of money were withheld to cover her federal.income tax state income tax, and

social security. 6.13% of her total.weekly earnings were wrihte1d,41

her social security payment. How much Money was Althheld for social

(Round to nearest cent.)

r

Answer

b) In 1973 Martha earned $17,500. When she Computed her federal income tax,:

she read in the tax table that people who earned.over $16 99(3 but not over

plus 427 of the amount they made$18,00Q.hadv to pay $4,330

How mu%*deral inco e tax did Martha have to pay that year?-.

over

Answbr

$16,000..
.

The state tx table in Maryland for the year 1978 reqUires ihat the amount

of tax to be paid is $90 plus 5% of all taxable ineome,over $500 If 'Ralph's

taxable income was $11,8541 how much State tax did be pay?

Answer.

d) \ Henry bought a Shpanic television for $495 and a stand for $39.95. He lives

in Maryland Which has a 5% sales tax. What was the ,total amount paid?

AnSwer

v

XIV-17
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PERFORMANCE OWECTIVE NIV-13

.1111,m.

Solve word problems that involve percent mixtures.

A chemisehas a solution that is 35%,acid. She wishes to increase_the amount

--4gas
of acid to 75% by. adding 90Zacid. If ghe starts w141 900 ml of. the 151.

solution how.m.uch of the 902 acid must lie added to ha4e the desired esult?

Answer

b) Winter birdseed contains 60% sunaower seeds and summer birdseed contains only

25% sunflower seeds. How much of each would.you use to make 28 kg of birdseed

conta ;ling 50% sunflower seeds?
0 .

.Answer

How'many grams of a 65% so1ution4,of sodium hydroxip must be Mixed with 160

grams of a 30% solution of sodium hydroxide to make a 55% solueion of sodium

hydroxide?

AnSWer

A

In creating his monster, Dr. Frankenstein kept ihe brain in a 6% salt solution.

He sent his incompetent assistant Igor to the pharmacist to buy 500 ml of this

solution. Igor bought 200 ml of 4% solution and 300 ml of 7% solution by

mistake. How much of the 4% solution must he mix witil the 300 ml of 7%-Tsolution

to form a 6% solution? -

Answer



F

UNIT XIV - RATIO PROpORTION, ANM EERCENT

Answtrs

1. a) 510 720

8 x
2

. 6

39

2 3

5 18

93

2. a) 140 45

x 1"

2

d)

5,1

x = 1
9

81 13

$11.34 x

.2 358

7 x

= 1253

13 x
.35 145

x=54

3. a) C

b) A.

B.

C.

c) A

d) C

1

= $1.82

4.

5.

7.

8.

a)

b) A. .66-6-

B. .25

C. .8Y5

c) C.

d)i A

a) 37.44

b) 60.75

c) B

d) C

a) 250

b) 400

e)

d.) A

a) 16
3

b)
1

62

c) A

d)

a) $26.25

b) $170

c) $100

d) $26.67

339



UNIT XIV - RATIO, PROPORTION, AND PERCENt:'

Anawers (cont.inued)

9. a) $311.39

*$613:gr----

c) $3311.44

d) $79.85

10. a) $1925

b) $52.50

c? $24

4) Weikel;s TV ($495 reg/$396 sale) is better buy.:

1 . a) $18.50

b) $105

c) $15.53

d) $180,000

.12.

I.

a) $11.22

b) 4960

c) $432.70

) $561.70

a) 2400 ml of 90% acid

b) 20 kg of 60% seed and 8 kg of 25% seed

c.) 400 g of 65% sodium hydroxide

d) 150 ml of 4% solution

XIV-20



E;NRICHMENT

UNIT XV FLOWCHARTS,

PURPOSE

AComputers are becoming'more and,more a part of our everyday life. Many of
today's.algebra students will be working with computers tomorrow. To begin
preparing them to understand computers, this unit has been included. The
ability to draw a flowchart for the step-by-step solution of a problem is
a valuable aide to programming

OVERVIEW

The four basic flowcharting symbols are introduced: Start/Stop, Input/Output,
Operation, and Decision. (The symbols used in this unit are those used in
Coan's Basic BASIC and Golden's Computer Programmini,in the BASIC Langua9e.
These books are commonly used in teaching programming in the county.)
Instruction follows in order of increasing complexity from inserting the
steps of a given algorithm into its flowchart to writing an algorithm and
drawing its flowchart.

SUC<TIONS TO THE TEACHER

In;tructional Days: 7-9

Minimal Course Objectives: None

Average Course Objectives: 1-3

Maximal Course Objectives: ALL

VOCABULARY

algorithm
decision bg*
flowchart
input/output box
lqop

operation

341
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ENRICHMENT

UNIT XV - FLOWCHARTS
glom

PERFORMANCE OBJECTIVES

1. Identify the four basid flowchart symbols: Start/Stop, Input/Output,

Operation, and Decision. (I)

2. Complete a blank flowchart when given the necessary instructions out

of sequence. (II)

3. Determine the output for a given input by-following a given flowchart. III)
a.

4. Draw the flowchart for a given sequence of instructions,. AM)

5. Construct-a flowchart which specifiolt the procedure for accomplishing a
es

given task. (III)

Minimal

None

Average Maximal

#1 - 3

xv-3
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CROSS REFEREN

UN.IT, XV - FLOWCHARTS

TEXTS (BY AuTHOR)

Objective

: Do1ciani::.
et .al- '.%

(1976)

Dolciani
: et al

(1978 )

Fos ter ,

et al
A19 9)

qacobs Sobel
Banks

(1974) (1977)

Traverset al
(1977)

- - - , ,1-2 % 543 100-101 _
.

-
--- - .

388 3-6 32 ' 344-546 --- ..-
.
.... __

. .

___ ___.

. .

. -

, --- ' '54/
,

101

4.1

XV-4
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PERFORMANQE OBJECTIVE p-1

.4-

Identify the four basic flowchart symbol$ (Start/Stop,Input/Output
Operation, and Decision).

a eachrbox writs the name of the symbol. b) Match each symbol with its name.

V,

344.
.XV-5

3.

A: Decision'

B. 'Input7Output

C. Operation

D. Start/Stop



PERFORMANCE OBJECTIVE XV-.1 (cOntinued)

c) Draw the symbol for each one of_

the following:

1. Start/Stop

2. Operation,:

3. Input/Output

4. Decision
*

2 41/

XV-6

Which of the following is npt a

f1achart syliO1?.

A,

B.

C.

D.

Answer



P.ERFORMANCE OBjECTTVE

'Complete a blank flowchart when given the nece8sarY instructions out of
sequence.

- Nu' -

a)- In tile appropriate box, place the number corresponding to each instruction

Making a Phone Call

1. Pick up receiver.

Say 'Hello!"

3. Does someone.answe

dr....N Dial tile number.

5. .Hang up.

614. . Do you know the number?

7. d the number in the directory.

A
8. Start.

9. Stop.,

XV-7



PERFORMANCE OBJECTIVE XV-2 (continued)

In the appropriate box, place the number corresponding to each instruction.
I

Selecting a TV Ptogram

1. Do you want to see this show?'

2. Do you knoW whit show you want to see?

.3. Start.

4. Stop.

S. Chanu to next channel.

6. Turn on TV.

7. Turn to correct channel.

8. ,Look at prOgram.

9. Settle, back, relax, and enjoy show.

s

xv-8



PERFORMANCE OBJECTIVE XV-2 (continued
a

In the appropriate boic, place the nOMber corresponding to each instruction.-

How To'Tell if Number is Divisible by 6.

1.. Number is not divisible by 6.

2; Add digits.

3. Number is divisible by 6.

4. Sttart.

5. Stop,.

6. Does number end in 0, 2, 4, 6, or 8?

7. Is sum divisible by 3?

I.



PERFORMANCE OBJECTIVE XV-2 (continued)
SA-

d) In the appropriate box, place the number correspondingto each instruction.

How To Tuy a Softdrink froula Maehine

1. De you have enough money?

2. Push button.'

4.

3. Push coin return.-

4. Get enough money:'

5. Will machine give change?

6. Read price.'

7. Start.

8. Pick up can.

9. §top.

10. Pick up money from slot..

i41P.
'Get correct change.

12. Deposit.money.

13. Approach*machine;

14. Did drink come out?

15. Drink ft.

'VOA.

Xv-10
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PERFOAMANCE GBJEcTIVE XV-3

Determine the.output for a given input by following a given flowchart.

-Br

a) Given the following flowchart and Input, find the Output.

A ( Start. )

I

Mr-11

3.

Input :Output

11111111111111

4- 11111111111111

1111111111111

a



PERFORMANCE OBJECTIVE XV-3 (continued)

4?'

N.13) Given the following.flowchart and Input, find the Output.

Start,

141.

nput.

4'

A

1.

3.

Stop.

e



PERFORMANCE'OBJECTIVE XV-3 continued)

c) Given the following flowchart and Input, find the Output.

Jur

4

352
XV-13

t.

1.

2.

3.

*1

J-



PERFORMANCE 0 BJECTIVE.,17/-3 (continued)

d) ,Given the following flow chart and Ingut find the Cutput.

umber
less than

10?

Stop.

4,

XV 14

Inrut Outvu %

1

26

89

4,4

0.



4.

PERFORMANCE OEJECTIVE XV-4

Draw a flowchart for a given sequence of instructions.

a) Construct a flowchart for,the following set4.of instructions:

Start.

Read Input.

Multiply the numbers;

Is the product divisible by 27.

.Yes--Continue

No--Add 1 to product

Print output.

Stop.

b) Construct a flowchart for the following set of instructions:

. How To Multiply intezers

Start.

Read Input.

Multiply. absqlute va4ues.

'Did the.original-numbers have the same sign?

Yes - Continue

No - Put "-," sign-in front of answer.

Print Output.

Stop.

354
XV -15
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_PERFORMANCE OBJECTIVE XV-4 (continued)

c) Construct a flowchart for-the following set of instructions:

How To Find the Perimeter of a Polyigon

Start.
S&

Are all sides the same length?

Yes - Count the number of sides

Multiply the nUmber of sides by ttie length c one side
of.

-C40 to Print

No - Continue

Add the lengths of all sides.

Print. Output .

Stop.
\

d) Construct a flowchart for the following set of insructions:

jTo Determine bmb 9

/e Start.

Read Input.

"Add digits of number.

Is the sum divisible by 9?

Yes - Coneinue

No NuMber is not divisible by 9

GQ to Print

Number is divisible by 9.

Print Output..

Stop.



PERFORMANCE OBJECTIVE XV-5

Construct a flowchart which=specl.fies the procedure for.accomplishing
a given task.

Construct an appropriate flowchart for each of the following tasks:

a) Getting-a date b). Adding a positive and negative integer

c) Buying a pair of slacks Finding the perimeter of 4 rectangle

356
, XV-17
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Answers

1. a) 1. 'Start

2. Input

4.

I11

e

3. Opera tion

4 . is icT

5. Output

6. Stop

1 C

2 . A

UNIT XV - FLOWCHARTS

2.

3.

XV-18

S,



Answers (continued)

2 b)

XV - FLOWCHARTS

4.



Answers (continued)

2. c)

UNIT XV - FLCMCBARTS

XV-20

359



Answers continued)

3.

4.

1. 70

2. 32

3. 26

1. 10

2. 20

3. 30

1. 9

2. 6

3. 6

. 1

2. 6

3. 91

Read

input.

Multiply
the

numbers.

s th
producetNN

by?

UNIT XV - FLOWCHARTS

v

4 .

r-

Multiply
the

absolute
values.

Put "-" sign
in front of.
product.

Print

outpUt.

/

360

Add lengths
of all
sides.

//

output.
Print



UNIT XV FLOWCHARTS

Answers (continued)

4. ) Alternate Solution
4.

Multiply the
number of
sides by the
length of

Is NO
s the sum

visibl

Number is
divisible

9.

.
Answers will vary.

XV-22
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